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ANALYTICAL CHEMISTRY 


MICROCOLUMN LIQUID CHROMATOGRAPH DEVELOPED IN SIBERIA 
Moscow PRAVDA in Russian 17 Aug 83 p 3 
[Article by Academician Ye. Velikhov: "Deep Into a Billionth Part of a Gram] 


[Text] About 15 years ago in the Novosibirsk Institute of Organic Chemistry 
of the Siberian Department of the USSR Academy of Sciences, fundamental 
research was begun which was directed at a study of the biochemistry of the 
individual development of single-cell organisms. In order to attack this 
problem, mostly-new, ultramicroscopic methods had to be created which were 
suitable for analysis of a billionth part of a gram of complex natural conm- 
pounds. Microcolumn liquid chromatography also became one of these new 
methods. 


In principle, the method of chromatography was proposed as early as 1904 by 
the Russian scientists M. S. Tsvet. In essence, it consists of the following. 
A glass or metal tube--the chromatographic column--is filled with an insoluble 
powder--the sorbent. A small volume of a mixture to be analyzed is introduced 
into the top part of the column and then a solvent is caused to begin to fiow 
from the top toward the bottom. Different compounds of the mixture react 
differently with the sorbent--one is retained more strongly, and others, more 
weakly. Therefore some compounds appear earlier, and others later at the 
column outlet. If the substances are colored, one can observe their movement 
along the column with the naked eye. If, however, they are not colored, it is 
necessary to position a special apparatus at the outlet--a detector, to deter- 
mine the content of compounds in the discharging solution. 


With all its amazing simplicity the method of column liquid chromatography 
possesses z very high resolving ability. Very complex mixtures of natural 
compounds have been separated by means of it. However, in spite of its solid 
"scientific record" as an analytical method it did not find general use until 
recently and was practically unused in industrial control. The reason for 
this is the slow analysis time: ome separation took dozens of hours. The 
level of automation also was low. 


Not entering into technical details, I shall say that as early as 196/ Siberian 
scientists succeeded in decreasing the volume of the chromatographic column by 
10,000 times in comparison to the then existing norms and in the same amount 
lowering the consumption of compounds being analyzed, sorbents and solvents. 











Naturally to achieve the effect it was necessary not simply to take a small 
column. Principally new detectors were found--microspectrophotometers of 
different types--and all auxiliary instrumentation necessary for manipulation 
with infinitesimal volumes of liquids. 


Perhaps che most important of the effects discovered by the creators of the 
method consisted of the fact that in the conversion to micro scales it proved 
possible to increase the rate of chromatography sharply and to conduct analyses 
not in dozens of hours but in rates of minutes. Thus a fundamental increase in 
the productivity of the method was achieved. Simultaneously, it was also 
possible to attain a significant increase in the level of its automation. 


The priority of the Siberian scientists in creating a method of microcolumn 
liquid chromatography was recognized in our country and abroad. Patents were 
obtained in industrially-developed countries for construction of microspectro- 
photometers claimed as a principle of the invention. However, the inventors 
were not satisfied simply by the invention of a new method. They set as their 
goal making it widely accessible and organizing industrial production of micro- 
column liquid chromatographs. 


They had to construct a series instrument satisfying all the requirements 
formulated above and reliable and useful for large-scale production. Four 
organizations of the Siberian Department of the USSR Academy of Sciences 
participated in the development and, in the last stage, the Orlov Scientific 
Instrument Industrial Association of the USSR Ministry of Instruments. The 
Institute of Nuclear Physics of the Siberian Department of the USSR Academy of 
Sciences added a great contribution to the creation of a modern electronic 
assembly of the instrument. Success would hardly have been achieved, had the 
Siberian Department of the USSR Academy of Sciences not created the SKTB of 
Special Electronics and Analytical Instrumentation. Large-scale experimental 
parts of the Ob'-4 chromatographs were manufactured, according to documentation 
developed there, at the experimental plant of the Siberian Department of the 
USSR Academy of Sciences. 


In 1981 industrial production of the chromatographs was begun. In the current 
year this instrument, which has obtained a new name, the Milikhrom, has been 
awarded the state emblem of quality. Parallel with the inventors' control 
over the organization of production, Siberian chemists developed methods for 
use of the instrument in chemistry, biology and medicine, in work on environ- 
mental protection, in criminology and the chemical, pharmaceutical, micro- 
biological and food industries. A number of organizations in this country 
are creating new generations of microcolumn liquid chromatographs. 


Finally, it is impossible to consider all the problems as resolved. One has to 
develop and start up production of different types of detectors necessary for 
solution of several particular but important tasks. It is necessary to improve 
the fitting of the Milikhrom with the means of automation and computerization. 


However, the main work has been done. On the agenda now stand an increase in 
the volume of Milikhrom chromatograph production and the scale of its industrial 
use. This is the problem of production workers and planning organizations. 








Entered in the competition for the USSR State prize in the field of science 
and technology, the work on the creation of a method of microcolumn liquid 
chromatography and the organization of microcolumn chromatograph production 
is a great contribution to Soviet instrument construction. 


12410 
CSO: 1841/385 








UDC 547 .395+632.9344+543.422.25 
SYNTHESIS AND 13¢ NMR SPECTROSCOPY OF ETHYL-3, 7 ,11-TRIMETHYL~-2 ,4-DODECADIENOATE 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 7 Dec 82) pp 170-175 


MAASALU, A., TENG, Signe, VYALIMYAE, T. and LEETS, K., Institute of Chemistry, 
EsSSR Academy of Sciences; Institute of Chemical and Biological Physics, EsSSR 
Academy of Sciences 


[Abstract] The goal of this study was to find a method to synthesize ethyl- 
3,7,11-trimethyl-2,4-dodecadienoate (I) starting from 3,7-dimethyloctan-l-ol 
(II), a byproduct of essential oils production. The best approach was found 
to consist of a three step process: oxidation of II to the respective aldehyde 
followed by condensation with acetone to yield 6,10-dimethyl-3-undecen-2-one 
(III) which, upon a Reformatskii reaction with ethylbromoacetate, gave I. 
Optimal reaction conditions were developed for each stage. The end product 
was a 2:1 mixture of ethyl-3,7,11-trimethyl-2(Z) ,4(E)-dodecadienoate and 
ethyl-3,7-11-trimethyl-2(E) ,4(E)-dodecadienoate. These products were tested 
for preliminary biological activity without further purification, showing 
positive results which are reported in another paper. Figure 1; references 
20: 4 Russian, 16 Western. 

[380-7813] 


UDC 541.12 
TEMPERATURE DEPENDENCE OF n-ALKENES VAPOR PRESSURE 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 11 Oct 82) pp 176-182 


EL'VEL'T, A., KUUS, M. and KUDRYAVTSEVA, L., Institute of Chemistry, EsSSR 
Academy of Sciences 


[Abstract] To fill a data void, vapor pressure of a series of higher n-alkenes 
(Cg-C,2) was determined at five different pressures using a semimicroebullio- 
meter equipped with a thermistor. The boiling points determined for individual 
isomers were correlated by means of Antoine equation constants. The curves 

of the constants plotted against the number of C-atoms were smooth, showing 








good correlation and small experimental error. It was noted that dP/dT is 

one of the basic properties of chemical substances relating to their structural 
characteristics and also to the enthalpy of evaporation. The latter property 
correlates the intermolecular interactions with the associations in condensed 
states. Figures 3; references 10: 2 Russian, 8 Western. 

[380-7813] 


UDC 542.61+546.791:547.333 


INVESTIGATION OF EXTRACTION PROPERTIES OF UNSATURATED AMINES, PART 1: 
EXTRACTION OF URANIUM (VI) FROM SULFURIC ACID SOLUTION BY ISOPRENOID AMINES 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 19 Apr 82) pp 183-188 


TIMOFEYEVA, N., RANG, H. and VIITMAA, S., Institute of Chemistry, EsSSR 
Academy of Sciences 


[Abstract] The goal of this study was to evaluate the possibility of using 
terpenoid amines, derivatives of isoprene (ADI) as extracting agents for 
uranium. Mixtures of primary, secondary and tertiary amines were obtained by 
amination of respective terpene, sesquiterpene and higher terpene chlorides. 
The extraction was carried out with 0.1 M ADI solutions at pH = 1. Concentra- 
tion of uranium in the water phase was determined by titration and in the 
organic phase--by the difference of its concentration in water prior to and 
after the extraction. When plotted against molecular weight, the loading 
capacity of the extracting agent went through a maximum at molecular weight 
about 390-433. This corresponded to C,;s5Hj5 sesquiterpene amines. At that 
point the molar ratio of [ADI]/[U] was 6. An assumption is expressed that 
uranyl sulfate is extracted with associated ADI sulfate. Figures 3; refer- 
ences 12: 9 Russian, 3 Western. 

[380-7813] 


UDC 661.632.014:546. 65+553.64:543.08 
RARE EARTH ELEMENTS IN PHOSPHATE CONCENTRATES FROM BALTIC REGION 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSFOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 22 Oct 82) pp 220-223 


VIISIMAA, Ludmila, VEIDERMA, M., GRAF-HARSANYK, Etelka and BERCZI, J., 
Tallinn Polytechnic Institute and Budapest Technical University 


[Abstract] The content of rare earth elements (REE) in the phosphates mined 

in Estonian SSR (Toolse and Ryagavere deposits) was determined. The profile 

of these phosphates resembled the profiles of material obtained from other 
deposits (Kingisepp, Maardu). In general, the content of individual REE ranged 
from 0.2 to 282 g/t of the ore. These phosphates could serve as sources of 
lanthanum, cerium, neodymium and yttrium. Figure 1; references 9: 7 Russian, 
2 Western. 

[380-7813] 











UDC 547.963.32 + 543,422.25 


COMPARATIVE STUDY OF ORGANIC AND NUCLEOTIDE DERIVATIVES OF PHOSPHORIC ACID 
BASED ON 2/p-NMR SPECTRA 


Novosibirsk ZHURNAL STRUKTURNOY KHIMII in Russian Vol 24, No 3, May-Jun 83 
(manuscript received 1 Mar 82) pp 39-47 


LEBEDEV, A. V., REZVUKHIN, A. I., FURIN, G. G. and POLESHCHUK, O. Kh., 
Institute of Petroleum Chemistry, Siberian Branch of USSR Academy of Sciences; 
Institute of Organic Chemistry, Siberian Branch of USSR Academy of Sciences 


[Abstract] The success achieved in studies of reaction mechanisms of oligo- 
nucleotide synthesis was due to the advent of 31 NMR technology which made 


it possible to determine structures of intermediate products without their 
removal from the reaction mixture. In this paper various factors were analyzed 
which appeared to have an effect on the chemical shifts of 3lp nuclei. To do 
this, a series of model derivatives of phosphoric acid was used. fn case of 
alkyl esters no effect on the system related to the shielding of 3 P nucleus 
475 noted. Phenyl substituents, on the other hand, did show an effect: the 
P signal was shifted towards the stronger field; increased number of phenyl 
groups increased the shift even further. Formation of anhydrous bonds by the 
phosphorus atom also shifted 31lp resonance towards the stronger field. When 
the nucleotide derivatives of phosphoric acid were analyzed, they showed 
effects analogous to organic phosphates. A linear correlation was discovered 
between & 1p in the 31p_yyR and # p=g in respective IR spectra. Figure 1; 
references 17: 13 Russian, 4 Western. 
[355-7813] 














BIOCHEMISTRY 


UDC 577.15 
PROPIDIUM INHIBITION OF ACETYLCHOLINESTERASE FROM COBRA VENOM 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 23, 
No 3, 1983 (manuscript received 28 Mar 83) pp 229-231 


RABA, R. and AAVIKSAAR, A., Institute of Chemica! and Biological Physics, 
EsSSR Academy of Sciences 


[Abstract] The effect of propidium on Michaelis parameter Vp, and Ky, in the 
reaction of acetylcholinesterase (ACE) from the cobra venom with acetylcholine 
was studied at 25°C, pH 7.5 and at two ionic-solution strengths: I= 0.04 and 
I= 0.22. The results indicated that at both ionic levels a strictly competi- 
tive inhibition of the enzyme activity takes place. At I= 0.22 the 
K,=3.107°M and at I= 0.04, the K,=4" 1076, This indicates that the ACE studied 
had no peripheral center for specific binding of propidium ion and its lower 
inhibition effect was due to the interaction of the ligand with the catalyti- 
cally active center of the enzyme. Figure 1; references: 7 (Western). 
[380-7813] 








CATALYSIS 


ACHIEVEMENTS OF COORDINATING CENTER FOR INDUSTRIAL CATALYSTS 
Moscow EKONOMICHESKAYA CAZETA in Russian No 29, Jul 83 p 20 


[Article by T. Khokhlova, scientific secretary of the Coordinating Center 
of CEMA Member Countries and Yugoslavia for Industrial Catalysts, Novosibirsk: 
"The Effect of Coordination"] 


[Text] An ever more extensive cooperation is evolving among fraternal socialist 
countries in the development and production of industrial catalysts. More than 
60 organizations of Bulgaria, Hungary, Cuba, the GDR, Poland, Czechoslovakia, 
the USSR, and Yugoslavia are now taking part in the realization of a joint 
program. Since the very beginning--that is, since 1971--the functions of a 
coordinating center have been given to the Institute of Catalysis of the 
Siberian Department of the USSR Academy of Sciences. 


Today, catalysis is rightly considered one of the most important factors of 
technical progress: more than 70 percent of all chemical production is done 
by the catalytic method; many processes of the petrochemical and petroleum 
refining industries are catalytic; and the role of catalytic processes has 
sharply increased with regard to resolving current tasks connected with fuel 
economy, the replacement of fuel and raw-materials sources, and protecting the 
environment from the harmful wastes of industrial enterprises and transport. 


At the same time, current research work in the indicatcd directions is long and 
labor-intensive, it requires the use of unique and expensive equipment, and 
highly qualified cadres. It is this most of all which makes it important for 
the scientists of socialist countries to join forces, since that makes it 
possible to eliminate parallelism in research, speed up the exchange of ideas, 
solutions, and research works, improve their quality, and ensure the fastest 
possible adoption of general results into practice. A program of works for 
1981-1985 is now being carried out--the third such program during the time of 
the coordinating center's operation. ° 


The assortment of catalysts in use in these countries has been substantially 
updated and enriched in the past two five-year periods, especially in large- 
tonnage production facilities involved with petroleum refining, ammonia 
synthesis, and the production of sulfuric acid. Out of 170 works completed 
within the framework of the coordinating center, 140 had to do with this 

type of catalyst. The economic effect from adopting new catalysts is estimated 








at many millions of rubles. Combining the scientists’ forces makes {t possible 
to shorten the development time by two to three years in resolving individual 
tasks. The essential aspect of cooperation is the joint use of the technical 
base of partners, especially for testing laboratory applications on a large 
scale. This has made it possible to largely eliminate the construction of 
additional facilities. 


For example, the GDR tested groups of catalysts for ammonia production and 
made recommendations which were acceptable for all participating countries 
concerning the replacement of catalysts imported from the West. In Bulgaria 

° an industrial ammonia synthesis column was used to test a technology for layer 
feeding a reactor with catalysts of optimal composition and form, which made 
it possible to increase the productivity of such columns by 10-15 percent 
without additional expenditures. In Czechoslovakia, an installation is being 
used to test catalysts for the polymerization of olefines developed in the 
USSR to obtain various sorts of polyethylene. 


In addition, based on mutually-beneficial conditions and agreements, good 
results have been achieved, for example, in the effective technology for 
obtaining varieties of active aluminum oxides, which are used in many catalysts 
(GDR-USSR). A process has been perfected for obtaining methanol-free formalin, 
which has the best technological indicators in the world today (USSR- 
Czechoslovakia). 


Good results are consistently being obtained by participating countries also 
in areas of cooperation which do not assume direct adoption in industry but 
to a large degree determine the success of joint works on specific catalysts. 


The two previous programs were primarily oriented toward improving catalysts. 
Now special attention is being focused on developing new processes and catalysts 
whose purpose should be directly linked with problems of the economy of energy 
resources, obtaining synthetic liquid fuels from coal and natural gas, and 

more intensive petroleum refining. The importance of these problems can hardly 
be overemphasized. 


12255 
CSO: 1841/347 














UDC 541.128:546.11.02'212.02:547.726.1'735'841:543.51 
H-D EXCHANGE IN HETEROCYCLIC COMPOUNDS ON VARIOUS CATALYSTS 


Riga KHIMIYA GETEROTSIKLICHESKIKH SOYEDINENIY in Russian No 7, Jul 83 
(manuscript received 15 Dec 82) pp 912-916 


DEDOV, A. G., FILIPPOVA, T. Yu., NEYMEROVETS, Ye. B., POPOV, L. V., 
STEPANOVA, I. P. and KARAKHANOV, E. A., Moscow State University imeni 
M. V. Lomonosov, Moscow 


[Abstract] Studies were conducted on the effectiveness of various catalysts 
in promoting H-D exchange in tetrahydronaphthalene, benzofuran, and 1,4- 
benzodioxane with the following deuterating agents: D0, CéDeg, or CoD50D. 
Testing of the catalysts (activated birch charcoal, aluminum oxide, alumino- 
silicate, metallozeolite, platinum and its salts and oxides) showed that 
platinum was the most efficient catalyst, particularly with heavy water. 

The results were ascribed to two parallel processes: isotope exchange and 
oxidation-reduction. Active metal forms of platinum were obtained from the 
salts and oxides due to "autoactivation”, i.e., reduction by the substrate 
to the metal form, thereby accounting for the activity exhibited by the 
various salts and oxides. References 12: 9 Russian, 3 Western. 

[391-12172] 
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CHEMICAL INDUSTRY 


PHOSPHATE FERTILIZER WASTE USED IN CONSTRUCTION MATERIALS 
Moscow KHIMIYA I ZHIZN' in Russian No 6, Jun 83 pp 2-6 


[Article by Yu. L. Sherman, candidate of technical sciences, TsNII Promzdaniy 
[Central Research Institute for Industrial Buildings], USSR Gosstroy: 
"Technology and Nature: How to Deal with Phosphates") 


[Text] Phosphorus fertilizers are indispensable to modern agricultural 
production. They increase the yield, accelerate maturation of plants, increase 
their resistance to drought and prevent beating down of grain crops. Phcsphorus 
fertilizers increase the sugar content of the sugar beet and the starch con- 
tent of the potato. In the opinion of agronomists and agricultural chemists 
they are extremely effective in all soil and climate zones of our country 
without exception. These fertilizers are good for all these things, but they 
have one very serious drawback: the production of phosphorus fertilizers 
strongly contaminates the surrounding environment. 


Mountains of Waste 


Phosphorus fertilizer industrial waste arises in all technological stages: 

in the mining of phosphorus-containing ores--overburden refuse ore; in the 
beneficiation [enrichment] of ores--tailings from washing and flotation; 

in the output of fertilizers--phosphogypsum (and if sulfuric acid is obtained 
from pyrites--cinders as well). 


Finally, waste in the form of ashes and slags is formed at coal TETs's, which 
generate the heat energy necessary for all these extremely energy-consuming 
productions. 


There weren't any problems 30-35 years ago; no one thought about what to do 
with refuse, tailings and phosphogypsum. It seemed that this concerned the 
distant future: before the revolution phosphate fertilizers were manufactured 
in Russia in very small quantities and for many years the growth rates of their 
production were not high. 


The course of introduction of chemical processes into the national economy 

taken in 1958 required a sudden expansion in the volume of fertilizers output. 
Also their qualitative structure began to change: instead of phosphate ferti- 
lizer and superphosphate ovr chemical industry began to manufacture concentrated 
and complex fertilizers--double superphosphate, ammophos and nitroammophos. 
Mountains of waste began to rise higher and higher. 
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Colossal depots of flotation tailings were formed at beneficiation factories 
in the city of Apatity. Phosphogypsum mountains grew up in Joskresenk, 
Cherepovets, Samarkand, Gomel and other cities where plants manufacturing 
fertilizers are in operation. Thousands of hectares of land, which is not 
infrequently arable and usuable for pasture, are expropriated for storage of 
tailings; the wind raises dust into the air and disperses it far away-- 
particles of beneficiation tailings, cinders and ashes; the soil and ground 
water are contaminated with residues of phosphoric acid and fluorine salts 
which remain in phosphogypsum; enormous assets--up to 10% of the cost of basic 
production--are spent on the organization of refuse dumps. 


That which yesterday was not predicted to be a serious danger today is con- 
sidered to be a precarious situation. And what will the future be? 


The Poorer the Soil, the Bigger the Refuse Dumps 


In the next few years the problem will become even more serious. And it is 
not only a matter of fertilizer production being greater and greater. High 
quality phosphorus-containing ores, especially on the Kola peninsula, are 
already insufficient. It is necessary to use poor ores. Naturally the total 
amount of waste sharply increases. This sad rule is especially evident if one 
compares fertilizer production from Kola apatites and Aktyubinsk basin phos- 
phorites, the production capacities of which began operation in the 11th Five- 
Year Plan and lasted for many decades. An average of 5.7 tons of waste are 
formed in the production of a ton of phosphate concentrate from Kola ore, and 
14 tons from Aktyubinsk. But this is still not all: the Kola concentrate 
contains 39 percent P,0., but the Aktyubinsk contains only 24 percent. Con- 
sequently in the second case the amount of waste will increase by a factor of 
1.5 in the production of fertilizers. 


The effect of waste on the surrounding environment depends not only on the 
amount of it but also on its dispersion. Also in this respect the use of low 
quality concentrate is extremely disadvantageous. To produce a ton of ammophos 
approximately a tone of Kola concentrate and almost two tons of Aktyubinsk 
concentrate are required. This leads to unexpected results. If, in order to 
decrease transport costs, plants for fertilizer production are located close 

to consumers--the agricultural regions--then it is necessary to be near the 
sources of raw material--the beneficiation factories. Thus, this not only 
increases their waste volume but also raises their concentration in mining 

and ore beneficiating regions. 


Now in the Aktyubinsk basin the construction of the first Chilisaysk beneficia- 
tion factory has been completed. It is assumed that later on its capacity will 
double and even triple. And then in the production of ammophos (Fig. 1) from 
phosphates treated at the Chilisaysk beneficiation factory annually about 14 
million tons of waste will be produced--all the beneficiation tailings, 
phosphogypsum, ashes and cinders of the TETs. 


The research and planning institutes of the USSR Gostroy, of the USSR Ministry 
for the Production of Mineral Fertilizers and of the USSR Ministry of Industrial 
Structural Materials made a preliminary evaluation of the situation which must 


12 





be summed up after full operation of the Aktyubinsk basin. In spite of the 
inaccuracy of such calculations, they help to estimate the scale of possible 
ecological conseauences. 


Thus, if technology and the organization of production were to remain unchanged 
from today's, approximately 10 billion tons of solid waste would accumulate in 
the territory of the Aktyubinsk region--double that now in all of Kazakhstan 

in ail branches of industry of the republic. To store this gigantic mass more 
than 100 thousand hectares of land would be required. It also must be taken 
into account that in these areas there is a dry and definitely continental 
climate with strong winds which will carry away particles from the refuse 
dumps. 


It is impossible to begin intensive operations of new capacities of the Aktyubinsk 
basin without resolving the waste problem. 


Logic of Technological Schemes 


The most effective method to reduce the amount of waste is to involve it in 
the production of a new product. However to learn how to manufacture useful 
products from waste is only half the solution. The other half, which is not 
less important, is to find a conversion method in which the possibility of 
production would correspond to the requirements of the given product. Let us 
explain this, using phosphogypsum as an example. 


Now we have planned the basic directions of its conversion: into gypsum binder 
and articles made of it*, into sulfuric acid and cement (or lime). In addi- 
tion phosphogypsum may be used as an additive for cement and also for chemical 
amelioration of solonchaks [salt marshes]. Thus from the waste of the 
Chilisaysk enterprise more than 3 million tons of gypsum may be produced per 
year, and the annual requirement of Kazakhstan of this binder material does 
not exceed 400 thousand tons. Not more than 300 thousand tons of phosphogypsum 
is needed by the cement industry of the republic, and agriculture at most 

needs 420 thousand tons per year. A balance is not obtained even for one 
enterprise and indeed there must be several of them in the Aktyubinsk basin. 


And the whole problem of consumption is resolved rather beautifully. The 
solution is in so-called regeneration technological schemes, in particular con- 
version of phosphogypsum into sulfuric acid and cement. We return to the 
scheme for obtaining ammophos in Fig. 1 [not reproduced]. Sulfuric acid is 
needed in complex fertilizer production to obtain extraction phosphoric acid 
(EPD); in this process sulfuric acid is completely converted into phosphogypsum. 
It is agreed that the traditional production scheme is completely illogical: 

we make a sulfur-containing raw material, transport it many hundreds of kilo- 
meters, produce sulfuric acid, and we pile up all of the phosphogypsum com- 
position in refuse dumps which we do not know how to get rid of. 





* The use of phosphogypsum as a binder is described in the paper "Construction 
Material Found in Refuse Dumps" (Khimiya i zhizn" 1982, No 8)--Ed. 
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And what if instead of the usual sulfuric acid step the production of sulfuric 


acid and cement from phosphogypsum is introduced into the traditional process 

and production is set up so that regenerated acid goes into the output of EPA 

(Fig. 2)? [figure not reproduced]. Again phosphogypsum will be obtained, and 

from it sulfuric acid and cement, etc. The problem of the consumption of 

sulfuric acid simply does not exist in such a scheme. As for the second 
product--cement--its sale to neighboring regions is practically unlimited. 

It is very important that the regeneration scheme solve not only the problem . 


of the consumption of phosphogypsum conversion products but also other questions. 
In the first place, two wastes are disposed of at once: both phosphogypsum 

and cinders. In the second place, it is no longer necessary to transport 
sulfur-containing raw material, the required quantity of which in the present 
multiton production comprises millions of tons per year. Finally the require- 
ment itself for raw material, not only for sulfuric acid but also for cement, 
sharply decreases. 


All Waste Collectively 


In pursuits for methods for converting a complicated waste complex one should 
not be limited by examining each of them separately. The most effective path 
is joint conversion. We have already said how it is possible to "add" phospho- 
gypsum. Let us examine what can be done with other waste. 


An enormous amount of enrichment tailings (let us repeat: 9 million tons per 
year only for the Chilisaysk beneficiation factory) can be used only in very 
materials-intensive branches of industry. Fortunately such a branch exists 
and has an acute need for raw material. This is the construction material 
industry. The tailings are an excellent raw material component (a finely- 
divided filler) in the production of plaster and masonry solutions, construc- 
tion and thermal insulation concretes and silicate brick. Jor ail these 
purposes ordinarily sands from quarries ae used--a raw material requiring 
thorough preparation. But beneficiation tailings are already well washed, 
they have a completely definite particle size composition which can be 
regu'lated within a wide range, and the moisture content required for the pro- 
duction of structurai materials. Furthermore, they already have a valuable 
additive in them--P505, which permits, for example, a silicate material to be 
obtained with a compression strength of 600 kg/cm2--double that of the best 
kinds of ordinary brick. 


Therefore, TETs waste can and should be delivered to the construction material 
industry. Agglomerate gravel is prepared from it--a coarse filler for concrete 
which permits a decrease in the weight of constructions by maintaining its 

high strength, and also local binding materials, porous ash concrete, etc. 


And now let us examine all the waste collectively. It appears that it is none 
other than a complete raw material complex needed for very materials-intensive 
production of the construction materials industry: binders (cement from 
phosphogypsum), finely-divided filler (beneficiation waste), and coarse filler 
(TETs waste). By creating such production in the region converting all com- 
ponents of the extracted ore and all waste, we purify the air and water, we 
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free arable and pasture land and for that we save a natural raw material which 
would have had to be spent on concrete, brick and construction solutions. If 
one speaks of the Aktyubinsk basin, one could provide, with correctly organized 
production, Kazakhstan, West Siberia and the Central Asian republic not only 
with phosphorus fertilizers but also high quality construction materials. 


Smoothly Only on Paper 


Rational, ecologically clean schemes which permit getting rid of waste have 
become a necessity. It {fs very good that they are devised and developed in 
detail. However, it is well known that all goes smoothly only on paper. How 
can one put all these technologies into practice, how can one succeed lest 
without them not a single new deposit is to be developed? 


In order to obtain a complete set of construction materials from phosphorus 
fertilizer production waste a complex of enterprises of two branches of 
industry--mineral fertilizers and construction materials--is required. These 
enterprises have direct technological relationships because they, the enter- 
prises, virtually bear responsibility for different stages of a single process-- 
the complete conversion of ore. Therefore it is absolutely necessary, in 

spite of the different departmental affiliation, to bind these enterprises by 
capacities, and input times in order to provide parallel and balanced growth 

of them. 


To do all this one can succeed only from the very outset of the mining opera- 
tions. The hopes that today we shall create waste and then somehow convert it 
are not well-grounded. In branches which might have taken waste as raw 
material, at that time the economic relationships have already been formed and 
have become customary, and this is difficult to change. 


Complexities also arise in developing small waste schemes which include plants 
working at different branches. Depending on the properties of the ore and on 
the characteristics of each basin, these schemes may be extremely different. 
The solution of branch problems is placed on the industry ministries, where 
there are research and planning institutes, but small waste production is a 
general matter and the medium branch at present remains--however strange this 
may be--without supervision; there remains a field of activity of enthusiasts, 
who are far from always supporting the ministries and departments. 


Conversion to small waste technology is qualitatively a new step in the develop- 
ment of production. Its technical, organizational, economic and even ethical 
problems are inherent in this step, like any new step. Much effort is required 
to solve them. We must be ready for this, because there are no alternatives 
here. 


COPYRIGHT: Izdatel'stvo "Nauka", "Khimiya i zhizn'", 1983 
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CHEMISTRY AND COMMODITIES 
Moscow PRAVDA in Russian 28 Jul 83 p l 


[Text] Among the primary tasks on which our party and people are working to 
complete are the increase in production and the broadening of the assortment 
and improvement of the quality of consumer goods. There was a serious dis- 
cussion of this at the June (1983) plenum of the CC CPSU. Measures specified 
by a recent decree of the party Central Committee and the USSR Council of 
Ministers are aimed at these goals. 


A large-scale supplier of consumer goods and raw material for the production 
of commodities in the Ministry of Chemical Industry. Chemists put out various 
fibers and threads, items for household use, toys, sports equipment and dyes. 
Rawstuffs and materials are flowing ever wider from them to enterprises of 
light industry. Non-fabric materials and fibrous goods have been developed 
which are used for the manufacture of clothing, foot-wear ana rugs. Deliveries 
of household goods are increasing markedly, synthetic detergents in particular. 
In the past seven years, the production of goods of household chemistry has 
increased 1.5-fold, and more than 300 of its new types have been put into 
production. The employment of chemical agents for daily use significantly 
reduces people's household worries and makes their work easier. 


And still, shoppers justly reproach chemists. It often happens that the most 
salable items are not being sold, and their deficit is not justified. Let's 
say that recently there was a shortage of washing powder everywhere, and today 
it is difficult to buy shoe polish. Is it possible that the raw material 
resources have vanished, and they are supplying replacements? Similar flaws 
are exmplained in reality only by objective reasons, as managers of industrial 
enterprises attempt to do, that is, to close their eyes to their deficiencies, 
mainly of an organizational nature. People must not be allowed to experience 
difficulty in acquiring the simplest household goods and waste time searching 
for them. 


In a recent resolution of the party and government on consumer goods, the 
little-effective work of chemists, who do not satisfy orders of light industry, 
is justly criticized. As a matter of fact, their debt to their partners is 
not diminishing very quickly. In the first two years of the five-year plan, 
weaving factories did not receive 150,000 tons of chemical fibers and threads 
which are very necessary for the improvement of the quality of manufactured 
goods. Plans to release many types of fabric ordered by businesses and used 
by a large consumer market have been defeated. 
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The Ryazan Factory of chemical fibers has been in trouble for a long time due 
to poor supply of raw material, and its capacity is not being used fully. But 
the raw material for this enterprise is supplied by chemical factories. Similar 
circumstances have developed at other related enterprises. The primary reason 
is the unsatisfactory course of construction and the prolonged delay of putting 
new capacities into operation for the production of caustic soda. But there 
are other reasons which are directly related to the Ministry of Chemical 
Industry. In a number of industrial enterprises in Sterlitamak, Yavan and 
others, production orders are systematically not filled due to the low usage 

of operating capacities and the disruption of technical discipline. Mainly 

for these reasons, in the past two vears consumers have not received almost 
400,000 tons of caustic soda. It is time for the industry headquarters to 
attentively study this alarming situation and to guarantee an unconditional 
execution of plans and stipulated obligations. 


The work of builders who construct chemistry projects warrants serious 
criticism. They systematically do not fulfill determined tasks of the 
commission and reconstruction of capacities. Due to the tardy start up of 
factories and shops, the production of caustic soda has made no headway for 
years while the national economic industry's need for this product has con- 
tinuously grown. Hence, there is a shortage of rayon fibers and threads for 
enterprises of light industry and as a resu’t, a decrease in the volumes of 
output of consumer goods. Now 15 of the most important projects are being 
built and reconstructed--the Omsk and Prikumsk plastics factories, the 
Novomoskovsk factory of household chemistry and others. Strict party and 
public control and operative intervention in the course of events are 
necessary so that important jobs will be completed on time, in high quality, 
and conditions will be created for the production of quality goods for mass 
demand. 


As usual, the question stands out concerning quality of goods intended for the 
consumer market. A commercial inspection examined paint and varnish produc- 
tion and established many facts of deviation from norms prescribed by 
standards. In the association "Lenbytkhim", in the factories "Dal'khimprom" 
and others, large batches of bottles were rejected in aerosol packaging. The 
result was large fines, but most important, consumers did not receive 
necessary items. 


Often, flaws in planning hinder proceedings. For example, textile workers are 
obliged to put their product on the market every month, while chemists dis- 
patch theirs every quarter. There is direct evidence of a lack in uniting 
capacities and a disruption in manufacturing rhythm. Dye producers must 
change the order of deliveries to consumers and make the "palette" of their 
product richer and more varied. Now they often show preference to weight 
indicators and produce very little fine and varied dyes, not worrying about 
the assortment and quality of their production. 


In satisfying the demand for goods of economic and cultural-household purposes, 
a well-organized service to study the demand is very important. At times, 
production workers literally grope their way to their consumers, not knowing 
the precise market situation. For example, in the cities, stores are over- 
flowing with many goods which are much needed in rural areas, in the small 
villages. Trade organizations must expand their geography for study of con- 
sumer demand and include all regions of the country. 
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Chemistry is not called a miracle for no reason. Called to invest a worthy 
contribution into the development of the manufacture of consumer goods, 
industry workers must do everything in order to fulfill the tasks set before 
them. The problem of party committees is to constantly monitor this most 
important matter and to strictly question failure of plans and low quality of 
goods. It is important to widely develop combined all-around competition of 
chemical and light industry workers. The goal is to achieve more complete 
satisfaction of the needs of Soviet people for high-quality goods. 
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METHANOL PLANT CONSTRUCTION AT TOMSK 
Moscow SOVETSKAYA ROSSIYA in Russian 29 Jul 83 p l 
[Article by S. Tayns] 


[Text] The workers collective of the Tomsk chemical factory 
has begun assimilation of competence for methanol produc- 
tion. The projected capacity of the new production is 
750,000 tons a year of the valuable chemical product. 

Now at the enterprise they are checking out equipment and 
mastering technological operations. 


For engineers of the "Davy McKee" English firm who have been working on the 
construction of the Tomsk chemical plant, the past few months have become a 
genuine revelation. "This year," announced Peter Marshall, the project manager, 
in a press interview, "welders of the highest qualifications of any I have 
ever seen have been working at the site." Yes, it is this high mastery of 
workers and specialists that is helping to accelerate the work rate here. Just 
a short time ago, the last acceptance report was signed and start-up and ad- 
justment of operations of the entire industrial chain were begun, and today 

the methanol plant--a very intricate complex of chemical production--has 
already finished its first trial 120-hour "run". Construction workers and 
installers of Tomsk have gained a great labor victory. They have achieved 
ponderable success, having managed, after a delay in distribution of equipment, 
to develop an accelerated tempo and in a short time period to complete start- 
ing adjustments. 


This country needs methanol. Not without reason it is called the foundation 
of industrial chemistry. It is excellent raw material for industry of high- 
quality organic glass. It is also used for the manufacture of dyestuffs. But, 
most important, methanol can be converted to formalin, which, in its turn, 

goes for the production of plastics--methanol substitutes. It is also the 
main component in chemical digestion of carbamide resins which are so necessary 
for the manufacture of good-quality furniture, veneer and woodshaving and wood- 
fiber tile-board. 


Evgeniy Chermyanin, the manager of the methanol synthesis department, discusses 
the advantages of the new chemical plant. He greatly admires the automation 
which allows one to direct production from a central administrative panel. 
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Work productivity here will exceed the average in this field by a factor of 
five to seven. In addition, not thousands, but less than 209 people will be 
working on this giant of oil chemistry, the projected capacity of which is 
750,000 tons of methanol a year. 


Nikolay Perminov, the Party Committee secretary of the Tomsk chemical factory, 
is from a pleiad of Komsomol members who began the construction on the Tom 
[river]. He, a graduate, at that time, of a polytechnic institute with a 
diploma for specialist in equipment of the chemical industry, began working 
as a foreman. He yearned to build, with his own hands, a giant of petro- 
chemistry, to carry out his dream which had been conceived already in his 
days as a student. He recalls that first of all they began to erect lodgings 
here for the future army of construction workers. Because they understood: 
it was necessary to immediately create normal household conditions for both 
those who would erect the factory and those who would remain to work in it. 
Today, relates N. Perminov, about 200,000 square meters of lodgings have 
been put into operation, their own base of the construction industry has been 
built. 


At the construction site, I met with the brigade of metal workers-installers 
of Vladimir Boretskikh. This collective, according to results of the 
competition for the prize named after twice-Hero of the Soviet Union Nikolay 
Nikolaevich Rukavishnikov--who is a cosmonaut and Tomsk native--has won prizes 
more than once in the competition. Vladimir stresses that they are aided by 
the "Work Relay Race", which joins brigades of related workers with bonds of 
mutual responsibility for fulfilling their specific t--* on time. 


"Our average annual output is 35-40 percent higher than planned,” says 

V. Boretskikh. "But sometimes we fulfill the monthly norm by both 160 and 180 
percent. So, this winter we accelerated welding of pipe-line, collecting them 
in 20-meter lengths, and then spliced them on flow lines.” 


---In the evening twilight on the shore of the Tom, factory fires blaze up, 
while, nearby, high-powered searchlights flood the construction site. The 
complex for methanol industry put out its first thousand tons of production. 
Next on the list--other links of the petrochemistry giant. 
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SESSION OF CC CPSU POLITBURO 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 13 Aug 83 p 1 


[Text] At a regular session of the Politburo of the Central Committee, 
mmubers reviewed progress on fulfillment of the Food Program tasks involving 
-velopment of production, and increase in deliveries to agriculture, of 
mineral fertilizers and other means of chemization. The session heard reports 
concerning this matter from deputy chairman of the USSR Council of Ministers, 
L. A. Kostandov, Z. N. Nuriyev, N. K. Baybakov and Ministers A. G. Petrishchev, 
A. M. Tokarev and P. F. Lomako. In the course of the discussion, it was noted 
that in spite of an increase in production and broadening of the assortment of 
fertilizers, the tasks of the first half of the five-year plan with respect 
to their production have not been fulfilled. 


One of the main reasons for such a predicament is a deficiency in the work of 
the Ministry of Mineral Fertilizer Production, and, primarily, in the develop- 
ment of the raw material base and in utilization of productive capacities, 

and, also, a lag in construction of industrial enterprises for mineral 
fertilizers. The building ministries are not devoting enough attention to the 
construction of projects for the production of agricultural chemization methods. 


The Politburo of the CC CPSU severely cautioned Minister A. G. Petrishchev 
about the unsatisfactory fulfillment of assignments for delivery of fertilizers 
and made it incumbent upon the ministry collegium to eliminate deficiencies 

in the work of the industrial sector and to liquidate the tolerated arrears in 
fertilizer deliveries to kolkhozes and sovkhozes. The ministers who had 
tolerated arrears in construction of enterprises for production of mineral 
fertilizers were reminded of the necessity to overcome the arrears in con- 
structing units for the production of mineral fertilizers and means of plant 
protection. 


Deputy Chairmen of the USSR Council of Ministers L. A. Kostandov, Z. N. Nuriyev 
and N. K. Baybakov, with the participation of the corresponding ministries, 
were instructed to devise and execute specific measures to ensure complete 
implementation of increasing volumes of work intended to augment the production 
of mineral fertilizers and their rational usage. The Central Committees of the 
communist parties, of the union republics the krays and the oblast committees 
of the party were commissioned mobilization of the collectives of the enter- 
prises and of the organizations for fulfillment of these tasks. 


Other questions of internal and international life were also discussed at the 
CC CPSU Politburo session. 
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NIZHEKAMSK POLYURETHANE FOAM PLANT BEGINS PRODUCTICN . 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 18 Aug 83 p 1 


[Article by U. Bogdalov, our own correspondent, Nizhnekamsk: "An Act is Signed, 
Production Begins" ] 


[Text] The first tons of laprol have been obtained at the 
Nizhnekamsk Petrochemical Association at the largest complex 
in the country for the production of simple polyesters. 

A day earlier the State Commission signed an act for its 
adoption. The collectives of the shifts of G. Shakirzyanov 
and M. Sharafutdinov were awarded honors for delivering the 
first production. 


---A flask which I hold in my hand is filled with a yellowish viscous liquid. 
It also is the long-awaited first production of a raw material for different 
foam polyurethanes, from which soft pieces of furniture, motorcycle seats, 
refrigerator panels, special panels and structures for the construction of 
buildings in the North, blocks for making receptacles for fruit and vegetable 
storage and hundreds of components in different branches of industry are pro- 
duced. 


At a meeting which took place in the Association the work of the builders and 
assemblers of the Tat Petrochemical Builders and Tat Petrochemical Assemblers 
trusts was particularly noted. Progressive forms of work organization were 
used in the construction of the complex and a high degree of mechanization of 
assembly operations was provided. 


Included in those honored were the instrument workers F. Nurgaleev, I. Yegorov, ‘ 
and R. Makhmutov. They also did a lot to move up the schedule for starting 

this important national economic project. The petrochemists brought here the 

best specialists from ethylene and ethylbenzene-styrene, gas plants and a P 
number of other subsection plants. They participated in a review of the equip- 

ment and pipelines as the result of which the finishing work was reduced. 


The high quality of the first kilograms of new production was what received the 
best appraisal of the work. In all technological steps, beginning with the 
preparation of the catalyst and ending with dry polyester resin and transfer 

of production to shipping shops, the engineers operated safely. Under applause 
of those assembled, a large shipment of “Kam Az", with the first Nizhnekamsk 
laprol, was dispatched to the Kzhevsk plastics plant. 
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"From year to year Nizhnekamsk Petrochemicals has been growing in capacity for 
the production of different products,” says the general director of the 
association, Hero of Socialist Work, N. Lemaev. "The proven practice of 
accumulation of the capacities of existing plants as the most effective method 
for increasing the output of production with the least capital investments has 
been developed further. This will be the case also at the complex for the 
output of simple polyesters. Our collective is considered ahead of schedule 
in assimilating new production.” 
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CHEMISTRY--FOR THE NATIONAL ECONOMY 


Moscow EKONOMICHESKOYE SOTRUDNICHESTVO STRAN-CHLENOV SEV in Russian No 6, 
Jun 83 pp 21-25 


[Article by Aleksey Dedov, director of the Scientific Research Institute of 
Technical-Economical Research of the USSR Ministry of Chemical Industry] 


[Text] Much attention is given to chemical industry as an important factor of 
technical progress and a necessary condition for the growth of an effective 
economy. Acceleration of the complex chemicalization process of the national 
economy promotes the satisfaction of increasing consumer demand for food, 
clothing, footwear and other goods of the public use, supplies various indus- 
trial fields with rawstuffs and materials and savings in electric energy, 
fuel, labor and financial resources. 


In conditions of the transition to a primarily intensive path of development, 
basic directions of the development of the chemical industry of CEMA country- 
members were: a rise in the scientific-technical level of production, develop- 
ment of new technological processes distinguished by little material and 

energy capacity, absence of waste and high degree of automatization, the 
creation of new types of equipment and assemblies with improved technical- 
economical indicators and a substantial growth in degree of reprocessing 
original raw material, especially petroleum and gas. 


The average annual rates of growth in production of chemical products in CEMA 
country-members in 1976-1980 remained high (table 1). The fastest rates of 
increase were shown in output of such types of products as plastics and 
synthetic resins, chemical fibers and products of organic synthesis, which 
enabled progressive shifts in the structure of production. Leading tempos of 
chemical industry development guaranteed a rise in its share of the general 
volume of industrial production. 


Advances in the development of this industrial sector were predetermined by 
large expenditures on capital construction a d scientific research. The rela- 
tive share of capital investment into chemical projects in many CEMA country- 
members exceeded 10% of their over-all volume in industry. Technical con- 
struction of capital investments has improved, the amount expended on machinery 
and equipment has increased and, correspondingly, decreased on construction- 
assembly work. The reproduction structure also improved: a significant 
portion of capital was spent on technical re-equipment, modernization and re- 
construction of operating chemical enterprises. 
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As a result of the realization of a large program of capital construction, 
large enterprises and equipment for the production of important aspects of 
chemical production have been put into operation. Among them are the petro- 
chemical projects in the cities of Burgas (PRB), Kazinbartsik and Leninvarosh 
(HPR), Schwedt and Leuna (GDR), Plotsk, Gdansk (PPR), Borzesht, Pitesht, 
Krayov (SRR), Shevchenko, Tomsk, Kalush (USSR) and Bratislava (CSSR). The 
development of scientific research work made it possible to incorporate many 
new types of chemical production into industry. 


The development of the production of such products as ammonia, sulfuric acid, 

calcined soda, chlorine, caustic soda and calcium carbide makes conditions 

possible for a rise in the manufacture of mineral fertilizers and products of . 
organic synthesis, for whose preparation they are employed (table 2). The 

improvement of the technology for production of inorganic chemical products 

has been in the direction of an increase in more efficient equipment, energy 
conservation and a reduction of harmful exhausts into the environment. 


The development of this industrial sector and the introduction of new achieve- 
ments in science and engineering procedures are closely linked to the deepening 
of international specialization and cooperation of industry and socialist 
economical integration. 


An example of the influence of integration processes on the development of 
chemical production can be the growth of calcined soda manufacture in the PRB 
in connection with the opening of a plant in the city of Devna which was built 
with the participation of the USSR and HPR. These countries receive an 
essential portion of the Plant's production as a payment of loans submitted in 
the form of technical equipment. 


The fraternal nations gained significant advances in the development of the 
mineral fertilizer industry. In 1981, 32% of their world production was 
allotted to CEMA member-countries. The Soviet Union occupied the first place 
in the world in producing mineral fertilizers. As the result of the introduc- 
tion of sctentific-technical achievements, machines of large unit capacity, 
use of petrochemical raw material and improvement of technological processes 
to conserve raw material and energy--the output of nitrogen fertilizer has 
grown rapidly. 
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Key: 


1. Development rates of chemical industry in CEMA member-countries 
2. MPR 3. SRR 4. PRB 5. HPR 6. USSR 7. CSSR 8. GDR 9. PPR 
10. Year 


In the general output of mineral fertilizers, the most apparent growth has 

been in the share of highly concentrated types of fertilizers, including complex 
and mixed types which contain several nutritious components; the development 

of fertilizers including trace elements has increased. 


Along with mineral fertilizers, the supply of chemical agents for plant pro- 
tection (CAPP) to agriculture has increased. The development of their produc- 
tion has proceeded along a course of broadening the assortment and improving 
the quality, treatment selectivity and variety of commodity forms and applica- 
tion methods. A large role in the development of CAPP production was played 
by the successful fulfillment by member-countries of “Interkhim” of the inter- 
governmental agreement for 1976-1980 on specialization and cooperation of pro- 
duction in this sub-sector of chemical industry. 


The output of organic synthesis products has been oriented mainly to petro- 
chemical raw material. This is primarily related to original products for poly- 
meric materials. 


International collaboration played an important role in the realization of the 
"“olefine program”. An agreement on the cooperation in the field of production 
and mutual supply of olefins and products of their reprocessing has been con- 
cluded between the USSR and HPR, GDR and CSSR, and SRR and SFRY. Construction 
has begun on large olefine complexes and connecting ethylene pipedines. 
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Progress in petrochemistry has considerably influenced growth in production of 
polymeric materials. In almost all CEMA member-countries their output has in- 
creased at very high rates. In 1981, in comparison with 1975, the development 
of plastics and synthetic resins has grown in the majority of the countries by 
a factor of 1.5-2. 


Preparation of the most progressive polymerized materials has been growing at 
advanced tempos, in connection with which their share in the over-all output of 
plastics and synthetic resins has increased. In 1981, almost 50% of the over- 
all plartics production of CEMA member-countries went for the quota of poly- 
ethylene, polyvinyl chloride and polystyrene. A great deal of attention was 
paid to expansion of their assortment and quality improvement with the goal of 
maximum satisfaction for the demands of the numerous consumers. 


An example of the successful collaboration of CEMA member-countries in the 
development of polymer production is the development by specialists of the USSR 
and GDR of progressive technology for making high pressure polyethylene on 

the basis of which the "Polymer-50" unit in the USSR (city, Novopolotsk) and 
"Polymer-60" in the GDR (city, Leuna) were constructed. 


Production of chemical fibers has also been developed extensively, especially 
synthetic fibers, the share of which has reached 50-70% cof the total production 
volume. Polyester and polyacrylic fibers which are used widely for the prepara- 
tion of fabric and tricot have been developed on a large scale. The assort- 
ment of fibers is growing by way of the production organization of modified 
artifical fibers which have properties of natural, textured and high-volume 
synthetic fibers. This enables the growth of the role of chemical fibers in 

the raw material balance of the textile industry. There has been an increase 

in the technical level of production due to the introduction of high production 
continuous and automated processes with the use of high formation speeds. 


The structure of varnisii-and-paint materials has been altered due to an increase 
of their progressive kinds: lacquers and enamels made from polycondensed and 
polymerized resins, water-emulsificd paints, epoxy and polyester powder paints. 
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1. Dynamics of production increase in CEMA member-countries of several 
chemical products 


2. Thousand tons 

° 3. Plastics and synthetic resins 
4. Lacquer materials (not including the Republic of Cuba) 
5. Chemical fibers 


6. Methanol 


31 














An object of special interest was low-tonnage chemistry--the preparation of 
synthetic dyes, chemical additives for polymeric materials, textile auxiliary 
substances, catalysts and others. A large role in this field was played by 
international agreements on the specialization and cooperation of production. 
Thus, in member-countries of "Interkhim"', the volume of mutual shipments of 
synthetic dyes and chemical auxiliary substances for light industry in 1980 
doubled in comparison to 1970, while the assortment of delivered products was 
augmented, for dyes, by i00, and for auxiliary substances, by 200 items. 


In the development of production of goods for everyday chemistry and household 
use, great significance is attributed to the agreement for scientific-technical 
collaboration on the specific problem topic "Creation of new chemical goods 

of consumer use, improvement of existing and development o. new technological 
processes", signed by member-countries of CEMA in 1973. In accordance with the 
agreement for 1976-1980, a complex of scientific research and structural 
developments and a substantial volume of works on the incorporation of their 
results into production were completed. More than 30 scientific research 
organizations participated in the realization of this agreement. 


The examined period is characterized by a further deepening of socialist 
economical integration of CEMA member-countries in the field of chemical 
industry. In accordance with the Complex Program, the fraternal nations have 
concluded a series of multi-lateral and bilateral agreements on specialization 
and cooperation in chemical production and in scientific-technical interaction. 
An important role in this is played by the Permanent Commission on collaboration 
in the field of chemical industry. Important questions of multi-lateral 
collaboration in the field of production of pesticides, dyes and semi-finished 
[intermediates?] products for them and the construction of some industrial 
projects have been included into the coordinated plan of multi-lateral 
integrated measures of CEMA country-members for 1976-1980 which was approved 

by the CEMA Session (XXIX conference). 


A determining factor in the development of chemical industry was the joint 
construction by interested countries of the petroleum conductor "Druzhba" 
[Friendship] and main line gas pipelines "Bratstvo" [Brotherhood] and "Soyuz" 
[Union]. The increase of shipments of important types of raw materials-- 
petroleum and natural gas--from the USSR enables the development of progressive 
chemistry subgroups: organic synthesis and polymeric materials industry. In 
addition, the Soviet Union, which has great raw-material and energy resources 
available, when resolving specialization problems, attempts to take on the 
development of the most material and energy capacity production, receiving in 
return low-tonnage chemicals from CEMA member~-countries. 


In accordance with a General Agreement on the specialization and cooperation of 
energy capacity and lower energy-capacity chemical production industry, signed 
in 1979 at the CEMA Session (XXXIII conference), the USSR supplies the CEMA 
member-countries with ammonia, methanol, polyethylene, polystyrene, polyvinyl 
chloride, acrylonitrile and other chemical products, while in exchange, the 
fraternal nations send the USSR lower energy and material-capacity production, 
in particular chemical agents of plant protection, dyes, textile-auxiliary sub- 
stances and chemical additives to polymeric materials. 
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The development of the collaboration of CEMA member-countries in the field of 
chemical production and the rise of its international specialization and 
cooperation are made possible by international industrial organizations, such 
as "Interkhim", "Interkhimvolokno" and also "Domokhim" and "Assofoto", which 
were created on a bilateral basis. 


Scientific-technical collaboration has also expanded considerably. It has 
developed in the direction of developing new chemical agents, perfecting tech- 
nology and increasing the quality of production. In the framework of the CEMA 
Permanent Commission on collaboration in the field of chemical industry, 
scientific-technical research is coordinated yearly for 90-110 themes, in the 
development of which more than 200 scientific research and design-structural 
organizations of CEMA member-countries took part in 1976-1980. A large number 
of completed jobs are recommended by the Commission to the countries for usage 
and incorporation. 


On the basis of multi-lateral collaboration in 1976-1980, work on the synthesis 
of new plastics and synthetic resins has been completed, new and improved 
existing technological processes in the field of petrochemistry and basic 
organic synthesis have been developed and rational methods of purifying sewage 
and waste gas have been recommended. Experience is exchanged and collaboration 
is carried out for economical and rational usage of fuel and energy. 
Scientific-technical measures have also been conducted on the basis of bilateral 
agreements. 


The extent of collaboration is expanding and its forms are being perfected. 

Tt is becoming common for interested countries to take part in the construction 
of chemistry projects with the goal of receiving products of these enterprises 
in repayment of loans. More and more often this participation is not limited 
to submitting material-technical means, but provides for the creation of inter- 
national worker collectives and the attraction of separate construction organi- 
zations of interested countries. In the field of scientific-technical collabor- 
ation, joint activity by specialists of different countries is becoming an 
effective form in a single collective. An example of this could be the joint 
development by specialists of the USSR and GDR of new effective technological 
production processes of high pressure polyethy]°ne, polyamide and polyester 
fibers. 


An indicator of the process of international specialization and cooperation in 
production is development of foreign trade of the CEMA member-countries with 
chemical goods. In 1970-1981, mutual delivery of chemical goods between CEMA 
member-countries rose to be 3.6 times greater. In 1981, about 34% of mutual 
supply of chemical goods went to the allotment for specialized production, 
that is goods exported on the basis of agreements on specialization. 


The present Five-Year Plan will be a new step in future progressive development 
of chemistry. Coordination of plans for the development of chemical industry 
of CEMA member-countries for 1981-1985, which was conducted on a bilateral and 
multi-lateral basis, facilitated selection of the most pressing problems in 
realizing the Complex program and long-term target collaboration-programs. 
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In the plans of the social and economical development of the member-countries 
for 1981-1985, a considerable increase in development of chemical production is 
foreseen. Thus, in the PRB, its output for this period will rise 43%. Average 
yearly growth rates of chemical industry will amount to about 6% in the HPR 
and GDR, and, in the SRR--about 10%. Production volume of chemical and petro- 
chemical industry of the USSR will increase 30-337. 


In accordance with composite joined specialization in the separate CEMA member- 
countries, the fastest tempo of development is in that production which satisfies 
the needs of several countries. In the HPR, much attention is given to the 
growth of the manufacture of chemical agents for plant protection, pharmaceuti- 
cal drugs and processing of plastics. In the SRR, the production of polymeric 
materials will increase 1.6-1.8-fold, while production of dyes and medicines 
will be more than three-fold. The output of pharmaceutical drugs in the CSSR 
will rise 37%. The Soviet Union plans to bring the development of mineral 
fertilizers in 1985 to 36-37 million tons, converted to feed substances, 
synthetic resins and plastics to 6-6.25 million tons and chemical fibers and 
threads to 1.6 million tons. 


The basic directions in development of chemical industry in the GDR in 1981- 
1985 is qualitative progress, introduction of high-production methods of 
processing raw material and advanced growth in manufacturing low-tonnage 
chemical production and goods for consumer use. 
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1. Production of mineral fertilizers in CEMA member-countries and in EEC 
countries (million tons of feed substances) 

2. CEMA member-countries (not including the Republic of Cuba) 

3. EEC countries 
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Results for 1982 show that, in the CEMA member-countries, chemical industry 
fulfills the tasks placed before it. The future period will be characterized 
by searches for new solutions for a rise in the technical level and effective- 
ness of manufacturing, the quality of production, complex usage of raw material 
and conservation of energy, material, labor and financial resources. Success- 
ful fulfillment of these tasks is due to the advantages of socialist economy, 
the creative labor of workers of this important economic industrial sector and 


possibilities of international socialist economic integration. 


COPYRIGHT: Sovet Ekonomicheskoy Vzaimopomoshchi Sekretariat Moskva 1983 
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COAL GASIFICATION 


VOLGA SHALES NOT PROPERLY EXPLOITED 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 21 Jul 83 p 2 


[Article by V. Ilyasov, general director of the Nizhnevolzhskgeologiya 
Association, and V. Kashirskiy, doctor of technical sciences, professor of 
the Saratov Polytechnic Institute: "Shales of the Volga Region"] 


[Text] In our concern for the extraction and processing of coal, oil, and gas, 
we should by no means forget oil shales and their great usefulness for the 
national economy. An example is the Baltic region, where large thermal power 
plants operate on inexpensive fuel, and shale chemistry has become one of the 
leading branches of commercial industry. 


Unfortunately, the contribution of oil shales to the country's raw materials 
balance is still low, although we have vast reserves of them. For example, 
the underground storehouses of the Volga region hold almost 30 billion tons 
of this mineral. And how much is being mined? Less than a million tons per 
year. The single Kashpira Mine works alone here, but even it is unprofitable. 
The Syzran Thermal Power Plant, which it supplies with fuel, would be glad to 
get along without it. 


The problew is that the Volga shales differ from the Baltic by their higher 
ash and sulfur content. The concentration of sulfur in the dry mass reaches 
five percent, moreover it is a basic part of the organic substances and cannot 
be separated by enrichment methods. And a natural high-sulfur shale should 
not be burned in thermal power stations, since it has an undesirable effect 
on the environment. 


The qualitative characteristics of Volga shales have given rise to a cautious, 
if not negative, attitude toward them. And an attitude which is fundamentally 
false, let us add. Research conducted in the Saratov Polytechnic Institute, the 
Scientific-Research Energetics Institute imeni G. M. Krzhizhanovskiy, and the 
Institute of Fuel Minerals prove their unquestionable and great value. 


Sulfur-containing oil shales can be brought into the country's fuel balance by 
using them to obtain clean energy sources, particularly sulfur-free gas and 
liquid fuel, which are suitable for burning both in industrial furnaces and in 
furnaces of power stations. In gas generators operating under pressure it is 
possible to simultaneously extract the following substances from fine-ash shale 
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sulfur: concentrated carbon dioxide, gaseous gasoline, and high-sulfur tar, 

more than half of which is easily processed into high-quality asphalt. Pyrolysis 
of shale ground into powder yields benzene, toluene, and thiophene-aromatic 
concentrate. 


No matter what it is called, there is a shortage. The range of uses for benzene 
in the region includes chemical fibers, dyes, and other products of chemistry. 
Sulfur is needed for the production of phosphorus fertilizers. From carbon 
dioxide gas in combination with ammonia (which the Volga region also has), 

one can obtain carbamide, which is good both as a nitrogen fertilizer and as 

a food additive to animal fodder. Toluene serves as the basis for producing 

a preservative for succulent feeds, particularly silage, and other chemical 
agents. Carbonic acid can be injected into ofl wells and vastly increase the 
yield of beds... 


I would like to deal more thoroughly with yet another advantage of Volga shales. 
In thermal processing they form thiophene and methylthiophenes, on the basis 

of which one can obtain special lubricants, heat-resistant plastics, biologically 
active and medicinal preparations which significantly increase the productivity 
of livestock farming, and other valuable products. The use of one ton of the 
aforementioned lubricant yields about 400,000 rubles to the economy. For 

sheep treated with the special preparations, the growth of wool is significantly 
accelerated, and it is made longer and thicker. Methods of obtaining these 
products were developed in the USSR Academy of Sciences Institute of Organic 
Chemistry. 


But their production is being delayed because of limited thiophene resources. 
Currently, thiophene-aromatic concentrate is being produced in an insignificant 
quantity at only one coal-tar chemical industry. The possibilities for coal- 
tar chemistry will remain limited in the future as well. Therefore, it is 
logical to place our hopes on the Volga shales. 


During recent decades, the Saratov and other oblasts in the region have built 
large enterprises to produce fertilizers, chemical fibers, and rubber technical 
articles. The comprehensive energy-technical use of Volga shales will make 

it possible not only to expand substantially the raw materials base of these 
production facilities, but also to create a number of new ones. Builders 

will also get a definite benefit. We have already discussed as»halt. From 

the mineral residues of processing one may produce building blocks, facing 
slabs, concrete fillers, and go forth. This means the technology of shale 
processing will be waste-free. Preliminary and not too exhaustive calculations 
show that for every ruble spent, six-seven rubles of profit can be obtained. 


What is being done so that Volga shales will be seen not as a local, poor- 
quality fuel but as an all-round raw material whose use should begin as soon 
as possible? 


Thanks to the persistence of the Saratov Obkom, the problem has been expressed 
in the form of tasks of one of the scientific-technical programs of the State 
Committee on Science and Technology. Directive organs have made the USSR 
Ministry of Coal Industry and Ministry of Power and Electrification responsible 
for preparing technical decisions which would provide for the use of Volga 
shales as an energy fuel. But despite the urgency of the task, no breakthrough 
has been achieved. 
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The problem of creating a waste-free technology of using highly-sulfurous 
Volga shales was until recently studied only by scientists of the Saratov 
Polytechnic Institute and a few other VUZes of the region. This work is 
supported by enthusiasm alone. Despite their small numbers, the Saratov 
scientists have convincingly proved the potential for comprehensive processing 
of the mineral and its great role in intensifying the economic development of 
the Volga. 


Geological exploration projects for oil shales are entering the stage of 
detailed prospecting. Some 73,000 linear meters have been drilled. Two 
deposits have been examined--the Perelyubskoye and the Kotsebinskoye--which 
have reserves of about 8 billion tons. In order to speed the completion of 
technological research, 20 tons of bulk samples were withdrawn from the 
Perelyubskoye deposit in 1982. In September these samples were sent to 
scientific-research institutes of the USSR Ministry of Coal Industry, Ministry 
of Power and Electrification, and Ministry of Petroleum Refining and Petro- 
chemical Industry. But so far there have been no results. For some reason, 
the research program in these institutes has dragged on for the whole year... 


In order for large power-generating and chemical enterprises running on Volga 
shales to become a reality, it is necessary, in our view, for the State 
Committee on Science and Technology to establish specific tasks for the 
ministries and see that they are carried out. 


12255 
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UDC 662.736:543.54 


STUDY OF HEAVY SEMICOKING OIL OF KUKERSITE SHALE, PART 1: FRACTIONATION 
PROBLEMS CONCERNING CRUDE OILS 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 15 Dec 82) pp 195-201 


ARRO, J., GRYUNER, Eda, KIVIRYAKH, Sylvia, KLESMENT, I., KUUSIK, Maret and 
LINDARU, E., Institute of Chemistry, EsSSR Academy of Sciences 


[Abstract] Heavy semicoking oil of Kikersite shale consists of a mixture of 
compounds boiling over 300°C. To be able to investigate it in greater detail, 
it had to be fractionated at least into several narrow boiling fractions, or 
even into pure components. This required a combination of various methods, 
which are discussed in this paper. Samples of less than 0.5 g were separated 
on TLC, those up to 5 g - on a dry column, using cilica gel and n-hexane as 
the solid phase and eluant respectively. The crude residue was also distilled 
at 0.13 Pa yielding four fractions. Finally, to isolate phenols, the oil was 
subjected to aqueous NaOH extraction. In general, it was shown that all of 
these methods led to partial purification of the crude and facilitated its 
further fractionation. Phenols tended to form complexes with other phenols 
and with oxygenated compounds in general, thus complicating the separation of 
fine fractions. Figure 1; references 4: 3 Russian, 1 Western. 

[380-7813] 


UDC 662.736:66.094. 36 


STUDY OF HEAVY SEMICOKING OIL FROM KUKERSITE SHALE, PART 2: OXIDATION WITH 
POTASSIUM PERMANGANATE 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 17 Nov 82) pp 202-207 


POBUL’, Linda, KLESMENT, I. and ARRO, Ya., Institute of Chemistry, EsSSR Academy 
of Sciences 


[Abstract] Oxidation is one of the principal methods of studying macromolecular 
structures and compounds with high boiling points. This method was used in the 
past to study shale oil, but only on a qualitative basis without the benefit of 
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modern chromatographic techniques. Reinvestigating this problem, heavy shale 
oll was oxidized in 1% alkaline solution at 30 and 95°C. The acids formed 

were extracted and analyzed on a gas chromatographic apparatus equipped with 
flame fonization detector. At 30°C the yield of acids was twice as large as 
when the oxidation was performed at 95°C. The overall composition of the acids 
was as follows: aliphatic monocarboxylic acids (C,-C,,.): 5 and 0%: aliphatic 
dicarboxylic acids (C4-C,7): 21 and 4% and aromatic carboxylic acids: 7 and 
30% for 30 and 95°C oxidation temperature respectively. It was thus shown that 
structural elements exist in heavy oil, characteristic of the starting kerogene. 
The question of the presence of cyclic dicarboxylic acids in heavy oil remains 
to be solved. Figures 2; references 12: 9 Russian, 3 Western. 

[380-7813] 


UDC 662.749.4 


STUDY OF HEAVY SEMICOKING OIL OF KUKERSITE SHALE, PART 3: HYDROGENATION AND 
CONVERSION 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 26 Nov 82) pp 208-214 


NAPPA, Lia, Klesment, I. and VINK, N., Institute of Chemistry, EsSSR Academy 
of Sciences 


[Abstract] Catalytic hydrogenation of heavy shale oil was carried out in 
autoclaves over a 10% catalyst (Al 703+Co0+Mo0,) at 360, 380 and 420°C in 
benzene. The conversion experiments were done in pure water at 380°C and in 
5% aqueous NaOH at 420°C. Analysis of the results showed that the oil must 
have undergone a breakdown into lighter products of aromatic and aliphatic 
composition. Maximum yield of the products was obtained at 360-380°C. Water 
conversion produced very low yields, unsuitable for production of motor fuels. 
Figures 3; references 12: 7 Russian, 5 Western. 


UDC 665.7.032.57:541.1 


REACTIONS OF SHALE OIL COMPONENTS, PART 2: EOUILIBRIUM FORMATION IN INDUSTRIAL 
PROCESSES 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 31 Aug 82) pp 215-219 


MOELDER, L., ARRO, Ya. and METLITSKAYA, 0O., Tallinn Polytechnic Institute and 
Institute of Chemistry, EsSSR Academy of Sciences 


[Abstract] The behavior of shale oil is predetermined by two phenomena: 
reactions of phenols with neutral oxygenated components which lead to a nega- 
tive deviation from an ideal system, and their reactions with hydrocarbons 
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resulting in a positive deviation, when the components distill below their 
actual boiling points. Various fractions of shale oil exhibited diverse 
behavior. Due to their multi-component composition and a strong interaction 
among individual components, it was impossible to carry out a clean distilla- 
tion of the parent oil. It was also very difficult to extract water soluble 
components from the oil. In order to get good extraction of alkylresorcins, 


they had to be extracted from fractioned distillates. References: 6 (Russian). 
[380-7813] 
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FERTILIZERS 


PLEA FOR RESUMPTION OF PHOSPHORITE MINING IN ASHA 
Moscow SEL'SKAYA ZHIZN' in Russian 28 Jul 83 p 2 


[Article by R. Budrina, Chelyabinsk Oblast, Bashkir ASSR: "Phosphorites Under 
Weeds; Chemization and Yield" ] 


[Text] We sat with Viktor Aleksandrovich Sosnovskiy, a veteran of agrochemical 
service in Bashkiria and director of the chemization station, and talked about 
the possibilities of a greater increase in soil fertility in the republic. 


"Well, judge for yourself," he lamented, "we have a deficiency of phosphorus in 
our soils. If you add phosphorus, you obtain a harvest. It would be necessary 
to introduce only two hundred fifty thousand tons of phosphorite meal annually 
on fallow fields and I am not speaking about the needs of all cultivation in 
crop rotation. And we obtain one tenth of the required amount. It is ex- 
pensive and has to be transported a long distance...And, indeed, next to us are 
excellent phosphorites--the Asha deposit--Formerly we fertilized the soil with 
phosphorite meal from Asha..." 


And my speaker sadly waved his hand... 
"What then happened?" 


"If you are going nearby, in Chelyabinsk Oblast, go to Asha, if you are 
curious...” 


And I did go there after reading the official information of geologists that 
Asha phosphorites contain an average of 23.1 percent of phosphorus pentoxide! 
And that the deposit was conserved in 1972. 


..-A three-story brick building with empty eye sockets of windows somehow is 
reminiscent of clips from war newsreels. The view is even gloomier at the 
neglected quarry where the phosphorites were mined. In the midst of the 
luxurious green of the Ural forest the sites of the dumps and the pits which 
started look bad. It looks as if work here was cut short suddenly, as if 
by a spontaneous distress signal. 


...The ore was almost on the surface. And special outlays for the Ministry of 
Local Industry of Bashkiria were not required for mining the deposit--an 
excavator, bulldozer, dump trucks, the simplest shops, even living conditions 
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for the workers. Up to eighty thousand tons of phosphorite meal were mined 
annually. It was transported to the fields of Bashkiria and Chelyabinsk 
Oblast. The profit was calculated only on the fertilizer sales. The increase 
in harvest was not considered, although Bashkir scientists established that 
Asha phosphorite meal will influence plant growth and increase the harvest for 
up to 15 years--it may give from four to nine hundred kilograms of annual 
increase of grain per hectare. The effect has markedly increased because, 
with the phosphoritization the soil was simultaneously limed: Asha ore con- 

° tains up to 45 percent of lime. And the soil is acid in this region. 


It would appear that all is well. One should be glad and expand the enterprise. 
“ This is what was done. Representatives came from all over to study an ad- 

vanced experiment and order new equipment. The project was established and 

construction was begun. The framework of the future phosphorite plant grew 

rapidly on the slope of the mountain--grew and overgrew with equipment con- 

tainers. But suddenly...it broke down. Planners in a hurry did not provide 

for "trifles"--the geological peculiarities of the locality. 


After observing cracks in the new building, the plant director, Anatoliy 
Fedorovich Luk’ yanov telegraphed about what was occurring in Bashkiria--in 
vain! In the return dispatch the Council of Ministers of the Bashkir ASSR 
ordered the removal of construction--let it be dismantled by the Ministry of 
Chemical Industry of the USSR. 


A representative of the USSR Ministry of Chemical Industry came, and, in 
anguish wandered around the cracked building with gaping windows and around 
equipment containers and, apparently, understood that someone must answer for 
the wasted millions, for the errors in the project and for these containers. 
Was it worth the trouble? It would be better to close down the deposit and to 
fulfill the plan for it with other operational plants. 


He got the picture and left for Moscow. And then, suddenly, the archives of 
the plant burned up and everything disappeared without a trace. A closed 
circle was obtained: the Bashkir managers washed their hands of the affair 
under the pretext that the territory was not theirs but that of Chelyabinsk 
Oblast; somebody's rich uncle from the Ministry of Chemical Industry had played 
up to them--but what about the Chelyabinsk people? They arrived on the heap 

of ashes of the staid committee and composed a detailed statement with many 
signatures. They did not get things going because the representatives of this 
commission had not decided how to continue the work. 


Eleven years have gone by. The unfinished shop is an artificial monument to 
stupid bunglers--it towers sadly on the mountain near the mine. A smal! plant 
is sheltered under it for output of metal products, hurriedly erected by the 
Ministry of Local Industry of the RSFSR in order to occupy the space and, 
somehow, to initiate production activity. 


And the phosphorites are overgrown with luxurious weeds...Here, as to a precious 
grave, Viktor Aleksandrovich Sosnovskiy sometimes comes. He stands, grieves 

and goes away. Until an auto whisks him away to Ufa, he thinks the harm from 
closing the deposit is not only that government money was wasted for no purpose 
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for the construction and equipment, but also that millions of tons of grain 

and other products are deficient in yields because of deficiencies of phosphorus 
in the soils. Hundreds of thousands of rubles are spent on transport of 
phosphorus fertilizers from other regions of the country. Indeed the delivery 
of each carload of fertilizer from Voskresensk, by way of Moscow to Ufa, amounts 
to 235 rubles, not counting the charge of the railroad. 


Bashkir soils need phosphorus and Chelbyabinsk farms do too, but they do not 
obtain a single ton of phosphorite meal. Local agronomists have succeeded in 
"setting used to" a lack of phosphate fertilizers. 


And, indeed, the supplies of phosphorites in Asha are sufficient at least for 
decades. At no great distance two deposits are still open; on the Bashkir and 
Chelyabinsk Oblast border there are phosphatized limestones, the processing of 
which could go for this enterprise. Specialists from the USSR Ministry for 

the Production of Mineral Fertilizers calculated that a new plant would cost 
seven to eight million rubles. But who will construct it? The Ministry it- 
self? That would be right. And perhaps the Council of Ministers of the Bashkir 
ASSR will correct its error and, maybe, connected to it will be the masters of 
the soil, the Chelyabinsk people. 


Meanwhile, millions of tons of phosphorites are lying under weeds and await 
their hour. 


12410 
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SOVIET-HUNGARIAN COOPERATION IN CHEMICAL INDUSTRY 
Moscow EKONOMICHESKAYA GAZETA in Russian No 34, Aug 83 p 20 


[Text] Chemistry is one of the largest spheres of collaboration between the 
USSR and Hungary, of specialization and of coordination of production in this 
branch of industry. Reciprocal procurement of chemical production is con- 
stantly expanding on this basis. Thus, in the last ten years, the volume of 
these procurements achieved by contracts of the All-Union Foreign Trade Associa- 
tion "Soyuzkhimexport" with the Hungarian plant "Chemolimpleks" has tripled 
and, at the present time, comprises a sum on the order of 200 million rubles. 
In the current year, the Soviet Union exports to Hungary products for produc- 
tion agents for plant protection and mineral fertilizers, synthetic resins 
and dyes while Hungary exports to our country various preparations for 
agricultural pest control. 


Recently, in Budapest, a demonstration center was opened where Hungarian 
specialists can become acquainted with new developments in the chemical 
industry of the USSR. 


12410 
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UDC 621.82 
PRODUCTION OF MINERAL FERTILIZERS: IMPORTANT ASPECT OF FOOD PROGRAM 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. 1. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 2-5 


PETRISHCHEV, A. G., Minister for the Production of Mineral Fertilizers 


[Abstract] A summary is presented of the Soviet program for the production of 
mineral fertilizers within the framework of the Food Program approved by the 
May 1982 plenum of the CC CPSU. One of the more important features of the 

Food Program calls for expanding the production of mineral fertilizers, mineral 
feed additives, and chemical agents for plant protection. In 1973 the USSR 
became the foremost producer of mineral fertilizers in the world, and today it 
accouts for 20.7% of the world's production. Further efforts are being made to 
improve the physicochemical characteristics of the mineral fertilizers, to 
expand the variety of products available and their production. In addition to 
the fertilizers, this branch of the industry is also responsible for the pro- 
duction of mineral additives to feed. It is expected that the current plant 
expansions and exploitation of new sources of raw materials, as well as the 
availability of additional energy sources, will make the program a resounding 
success. The latter will of course require the elimination of certain short- 
comings, such as inefficient and underutilized plants, inadequate transportation, 
and slow assimilation of new technology. References 8 (Russian). 

[389-12172] 


UDC 631.8.313 


PERSPECTIVES IN DEVELOPMENT OF MINERAL FERTILIZERS 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA in 
Russian Vol 28, No 4, Jul-Aug 83 pp 6-10 


ZAICHKO, N. D., candidate of technical sciences, Deputy Chief, Science and 
Technology Administration, Ministry for the Production of Mineral Fertilizers, 
and CHERNYSHEV, A. K., chief, United Scientific and Technical Publishers, State 
Institute of the Nitrogen Industry 


[Abstract] A discussion is presented of some of planned changes intended to 
satisfy the ever-growing demand for mineral fertilizers in the Soviet Union. 
Plans have been made for more efficient and larger plants which can be supplied 
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with power trom nuclear power stations, and new sources of raw materials are 
wing sought tor the production of ammonia, including the use of novel catalysts 
that reduce power requirements and permit the synthesis to proceed at a lower 
pressure. In general, the planned technological innovations should allow tor 

a marked increase in the production of ammonium nitrate, carbamides, complex 
mineral fertilizers, ammonium sulfate, liquid nitrogenous fertilizers, calcium 
nitrate, potassium nitrate, and slow-acting fertilizers (e.g., carbamido- 
formaldehvde). References 17: 16 Russian, 1 Western. 

[3389-12172] 


UDC 631.85 


PHOSPHORUS-CONTAINING MINERAL FERTILIZERS AND FEED PHOSPHATES IN 11TH and 12TH 
FIVE-YEAR PLANS 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 11-16 


NOVLKOV, A. A., general director, Minudobrenive Scientific Production Associa- 
tion (MSPA) and director, Scientific Research Institute of Fertilizers, 
Insecticides and Fungicides of MSPA and CHUB, I. F., chief, Laboratory of 
Forecasting and Perspective Planning for the Development of the Basic Chemical 
Industry Branch, Scientific Research Institute of Fertilizers, Insecticides 


r 


and Fungicides of MSPA 

\Abstract] In the period covered by the last three Five-Year Plans the pro- 
duction of mineral fertilizers in the USSR has increased 3.35-fold. The 
phosphorus-containing fertilizers are especially important in assuring good 

crop harvests, and the inadequate use of phosphorus decreases the value of 
nitrogen and potassium fertilizers. In addition to more efficient plants and 
newer and improved technology, the llth and 12th Five-Year Plans foresee an 
increased production of phosphate raw materials as a result of more efficient 
exploitation of present deposits and opening of new deposits, particularly in 
Siberia and Kazakhstan. The increase in the traditional phosphate feed 
additives planned for the llth and the 12th Five -Year Plan will be supplemented 
by the production of ammophos and, eventually, ammonia polyphosphate, as well 

is the production of slow-acting superphos. References 5: 4 Russian, 1 Western. 
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UDC 661.525+661.56 


DEVELOPMENT OF AMMONIUM NITRATE AND UNCONCENTRATED NITRIC ACID PRODUCTION USING 
HIGH OUTPUT PLANTS 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 27-33 


OLEVSKIY V. M., professor, dov:tor of technical sciences, assistant director 
for sciences, State Institute cf the Nitrogen Industry, and FERD, M. L., 
chief, Acid-Salt Department, State Institute of the Nitrogen Industry 


[Abstract] Qualitative descriptions are provided for plants designed for the 
large-scale production of ammonium nitrate and unconcentrated nitric acid 
intended to meet the need of Soviet agriculture for ever increasing use of 
mineral fertilizers. In 1967 the AS-67 plant design was put into production, 
giving an annual yield of 450 thousand tons of granulated ammonium nitrate: 

in the 9th Five-Year Plan several such plants were put into operation. This 
design has been supplanted by AS-72 which, while operating basically on the 
same principles, includes a number of modifications for rendering the plant 
more efficient and increasing its capacity. A number of technical difficulties 
have been resolved in the construction of the AK-72 plant for the production 
of unconcentrated nitric acid, presently around 1150 tons/day. Further im- 
provements have resulted in an even more efficient plant, the AK-72M. Figures 
5; references 12: 7 Russian, 5 Western. 

[389-12172] 


UDC 631.893.1'2'3' 
NITROAMMOPHOSKA FROM NITRIC ACID-DECOMPOSED PHOSPHATE RAW MATERIAL 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 33-41 


KABANOV, F. I., candidate of technical sciences, chief of laboratory, State 
Institute of the Nitrogen Industry 


[Abstract] A cursory discussion is presented of the chemistry underlying the 
use of nitric acid for the decomposition of phosphate raw materials in the 
production of nitroammophoska. The essential advantage of this approach lies 

in the avoidance of sulfuric acid and the subsequent need for its removal from 
the resultant complex fertilizers. In addition, this approach for the synthesis 
of nitroammophoska utilizes nitric acid which is becoming available in greater 
quantities, and the nitric acid itself serves not only as a reagent in the 
process but also as a source of nitrogen for the final product. A comparison 

is made of Soviet and foreign practice in the use of nitric acid for the synthesis 
of nitroammophoska. This approach not only makes it practical to use lower 
quality phosphate deposits, but also facvors recovery of valuable elements that 
find application in the metallurgical, electronic and other industries. 
References 40: 1 Ukrainian, 27 Russian, 12 Western. 
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UDC 661.635.213.054+631.89.1°.2°.3:661.635.205 
LARGE PLANT UNITS IN PRODUCTION OF AMMOPHOS AND NITROAMMOPHOSKA 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 41-47 


BORISOV, V. M., Professor, Deputy Chief for Science Section, NPO [expansion 
unknown] General Directorate, Ministry of Fertilizers, and BRODSKIY, A. A., 
doctor of technical sciences, chief, Ammonium Phosphate Section, Scientific 
Research Institute of Fertilizers, Insecticides and Fungicides 


[Abstract] A survey is presented of the types of large plant units used in the 
USSR for the production of ammophos and nitroammophoska, particularly those 

put into operation during the last 15 years. Similarities and differences in 
the technical aspects are summarized, as well as the preference for one or 
another type of plant in relation to the end product, quality of raw materials 
and their availability, and cost-effectiveness. Schemes and operating 
characteristics are described for several types of flow reactors, drum-type 
drying and granulation equipment, and sprayer-type dryers and granulating units, 
and flow-schemes are given for several steps in the production of ammophos and 
nitroammophoska. Figures 3; references 17: 15 Russian, 2 Western. 
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UDC 631.8+630:54 


STORAGE AND TRANSPORTATION OF MINERAL FERTILIZERS 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 67-73 


MOSHKOVICH, Ye. B., candidate of chemical sciences, senior scientific 
associate, State Institute of the Nitrogen Industry 


[Abstract] Consideration is given to the storage and transportation of mineral 
fertilizers to assure the timely delivery to the final user of high quality 
products meeting all the demands of Soviet agricultural practices. While 
mineral fertilizers can be packed and stored for long periods of time in 

tared paper or polyethylene sacks, by far the most efficient delivery relies 
on the transportation of fertilizers in bulk. The latter is most cost- 
effective, minimizes manual labor, and permits the use of efficient large-volume 
railroad and truck containers. A particular problem with bulk shipments is 

the preservation of the fertilizers in good condition for a period of six 
months or greater. The latter can be achieved by the use of certain additives 
to prolong the useful lifetime of the mineral fertilizers. The commonly used 
additives are either inert powders, (calcium carbonate, diatomite, clay, etc.)., 
surfactants which reduce hydrophilicity, or various agents incorporated intc 
the fertilizer to bind free moisture, modulate polymorphic transformations of 
ammonium nitrate, or form crystallization sites and prevent dust formation. 
References 41: 1 Ukrainian, 1 Polish, 1 Hungarian, 20 Russian, 18 Western. 
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UDC 656.56:661.53-404 
NATIONWIDE AMMONIA PIPELINES 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
in Russian Vol 28, No 4, Jul-Aug 83 pp 73-78 


KHARLAMOV, V. V., chief engineer, State Institute of the Nitrogen Industry, 
and TSYMBAL, Yu. M., project manager, State Institute of the Nitrogen Industry 


[Abstract] A literature survey is presented of liquid ammonia pipelines in 
the West, particular attention being accorded to a description of the Gulf 
Central and the Mid-American Pipeline System networks in the US. The survey 
covers all the technical aspects of construction and maintenance, breakdowns 
and repairs, and safety regulations. In conclusion, coverage is extended to 
the 2424.4 km long Soviet Togliatti-Gorlovka-Grigor'yev estuary pipeline with 
certain technical information and safety precautions and regulations that are 
currently in force. References 16: 12 Russian, 4 Western. 

(389-12172] 


UDC 631.842 
INDUSTRIAL PLANTS FOR PRODUCTION OF LIME-AMMONIUM NITRATE 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA IM. D. I. MENDELEYEVA 
Vol 28, No 4, Jul-Aug 83 pp 79-85 


BARANIUS, V., professor, chief of Research Department, National Enterprise, 
VEB |Volks-Eigener-Betrieb] GDR; BARUTSKIY, Yu., engineer, VEB, GDR; 

KRAUZE, A., professor, chief of Reserach Group, VEB; PAUL, D., research chief, 
VEB; and SCHTUMER, K.-N., professor, chief of Production Group, VEB, GDR 


[Abstract] The importance of lime-ammonium nitrate (ammonium nitrate with 
dolomite) in agriculture has led to the development of several commercial 
processes for its production, each suitable for its particular area and 
economic conditions. In addition, lime-ammonium nitrate does not possess the 
explosive properties of ammonium nitrate and can safely contain ca. 297 nitro- 
gen. Another advantage is that the physico-chemical characteristics of lime- 
ammonium nitrate make it more usable under tropical conditions. Technical 
and economic aspects of certain processes for the production of lime-ammonium 
nitrate are discussed, including the Kalous, Uhde, Nitrabloc, Stengel, 
Stamicarbon, SBA, Kaltenbach, and GIAP [State Institute of the Nitrogen 
Industry, USSR] processes. Figures 2; references 44: 9 Russian, 35 Western. 
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[Abstract] The increasing demand for mineral fertilizers has led to the 
development of new technology for their production and the construction of 
large plants to meet the need of agriculture for these products. Of particular 
concern--in connection with the increasing production, storage, and transporta- 
tion of mineral fertilizers--is the environmental impact both from agricultural 
usage and that attendant to production. The present study covers reports 
dealing with failure of storage tanks, transport vehicles, spills of liquid 
fertilizers, explosions, etc., as they pertain to liquid ammonia, carbamides, 
nitric acid, nitrophoska, ammonium nitrate, phosphorus-based fertilizers, 
phosphogypsum, and potassium fertilizers. Guidelines are provided for 
environmental protection at the various production stages with respect to the 


potentially-toxic byproducts. References 32: 21 Russian, 11 Western. 
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ORGANOMETALLIC COMPOUNDS 


UDC 548.737 
STRUCTURAL ASPECT OF THERMAL STABILITY OF METALORGANIC COMPOUNDS 


Novosibirsk ZHURNAL STRUKTURNOY KHIMII in Russian Vol 24, No 3, May-Jun 83 
(manuscript received 7 Jan 82) pp 75-82 


ZAKHAROV, L. N., DOMRACHEV, G. A. and STRUCHKOV, Yu. T., Gorki Physical- 
Technical Research Institute, Gor'ki State University imeni N. I. Lobachevskiy 


[Abstract] Studies of the factors determining thermal stability of metal- 
organic compounds (MOC) are important from theoretical and practical aspects. 
Using data of x-ray structural analysis, the effects of MOC, such as geometrical 
characteristic of the molecule, spacial shielding of its active center--the 
metal atom, by substituents, etc., on thermal stability of some MOC's were 
analyzed. A method was developed for quantification of the degree of spacial 
shielding of the metal atom based on calculation of body angles of its sub- 
stituents and construction of cylindrical projections of these molecules. 
Programs were written in Fortran-IV language to perform these calculations. 

It was shown that for MOC's of the type MR_., bi- and polynuclear MOC, a relation- 
ship existed between their thermal stability and degree of spacial shielding 

of the metal atom by various substituents. This is probably due to increased 
kinetic stability of spacially shielded MOC's. Figures 3; references 40: 

14 Russian (one by a Chinese author), 26 Western (4 by Russian authors). 
[355-7813] 
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PESTICIDES 


UDC 551.464:543.05 


INVESTIGATION OF TRANSFORMATION KINETICS AND SORPTION PROCESSES OF CHLOROORGANIC 
PESTICIDES AND POLYCHLORINATED BIPHENYLS DURING STORAGE OF WATER SAMPLES 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR: KHIMIYA in Russian Vol 32, 
No 3, 1983 (manuscript received 24 Dec 82) pp 224-228 


ROOTS, O., Institute of Thermophysics and Electrophysics, EsSSR Academy of 
Sciences 


[Abstract] Model experiments were performed on transformation and storage of 
chlorinated pesticides in sea water at three temperatures representing varia- 
tions in Baltic sea: 0-1°, 6-8° and 20-22°C. Three pesticides were studied: 
p,p'-DDE, p,p'-DDD and p,p'-DDT as well as biphenyl. No transformations of 
these agents were noted even after 105 days. However, the storage experiment 
showed rapid drop in their concentration probably due to adsorption on glass 
walls. It was concluded that quantitative determinations of polychlorinated 
pesticides in sea water should be performed immediately after sample collection. 
Figures 6; references 6: 4 Russian, 2 Western. 

[380-7813] 
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PETROLEUM PROCESSING TECHNOLOGY 


PRODUCTION OF ANIMAL FEED FROM WASTE GAS PROPOSED 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 16 Aug 83 p 2 


[Article by E. Kovalenko, senior scientific associate, All-Union Oil and Gas 
Research Institute, candidate of technical sciences: "Bioengineering 
Extinguishes the Torch; a Solution is Proposed" ] 


[Text] Many of those who have been at petroleum refineries or where gas treat- 
ment plants are located surely saw flaming torches. By-product raw materials 
are burning. 


Is it wasteful? Yes. But it is not simple to end it. As a rule, the planning 
and construction of compressor plants, gas treatment enterprises and main 
interindustrial gas lines lag behind the beginning of petroleum and by-product 
gas production. And large-scale consumers of this valuable raw material are 
not present at the site. Many specialists are working and have worked on the 
solution to this problem and one is seen to be the most realistic result: the 
creation of temporary portable consumers. Their installation must satisfy a 
number of requirements: they must be inexpensive so that they can be erected 
rapidly and the gas treatment process itself used in it must be simple. There- 
fore, a portable biotechnological installation for obtaining chlorella satisfies 
these basic requirements best; chlorella is a protein feed and germinating 
substance. Agriculture is its consumer in a practically unlimited quantity. 


Protein feeds are especially needed in the North--precisely where a large 
amount of the gas is also burned. Costs for transport of protein, for example, 
to the northern regions of the Tyumen Oblast are close to the expecte pro- 
duction cost for production of chlorella at the portable instaliations. And 
the specific capital outlay for the bioengineering installation will be less 
than for a main interindustrial gas-line and compressor station. 


It should be noted that an industrial trial to cultivate chlorella (based on 
stack gases, according to a design of the All-Union Bioengineering Scientific 
Research Institute) is going on in Andizhan. Yes, for such an installation 
supplementary electrical energy from the network is necessary. But in this 
case there is also the virtue of mobility, which is provided for it by the 
autonomous puwer plant. And this means that the reliability of energy pro- 
vision to small industries will not be lowered to any degree. 








The portable bioengineering installation developed is set up in three or four 
arched pneumatic structures with dimensions of 12 by 36 meters. In it, 600 
kilograms of petroleum gas make it possible to obtain one kilogram of dry 
material. The installation is in a position to produce 15 tons of dry protein 
per year. 


It is extremely essential that the necessary equipment be the type ‘or the food 

industry, with the exception of tubular transparent reactors. The service life 
? of the pneumatic shelters is five years. And, after this time, it is possible 
to construct both a compressor establishment and a gas treatment plant. The 
bioengineering installation can however be moved to a new site. Besides, at 
these installations, it is possible in addition to obtain liquid carbon dioxide 
and fertilizers. And this makes production still cheaper. 


But, despite this, realization of this method for utilizing gas is meeting 
great obstacles. The oil men do not want to finance the planning of the 
installation because they feel that this should be the responsibility of the 
agriculture workers. 


This position is debatable. Indeed, the Ministry of the Petroleum Industry 

has many auxiliary farms and sovkhozes for which it does not get sufficient 
proper feeds. Workers of enterprises in that industrial sector are occupied 

to a high degree with their procurement. Additional expenditures of work on 

the production of chlorella do not exceed the expenditure of work time for 

feed procurement. Besides, the liquid carbon dioxide being produced incidentally 
at the installations is necessary for actual production of liquid fuel to 
increase the petroleum yield of production strata. 


All this indicates that the Ministry of the Petroleum Industry should change 
its attitude toward the chlorella production installations. It is possible 

that the story would change if the profit of the petroleum extraction enter- 
prises was lowered by an amount equal to the cost of the burnt gas. 


It is also possible to extinguish the flames at petroleum producers and put a 
stop to the waste of a valuable by-product raw material and to render sub- 
stantial help to agriculture in the production of feeds. 


12410 
CSO: 1841/385 
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PHARMACOLOGY AND TOXICOLOGY 


UDC 547.789.3:547.455.522.07 :543.422 
5-ARYLIDENE DERIVATIVES OF 3- -D-RIBOFURANOSYLTHIAZOLIDINE-2,4-DIONE 


Riga KHIMIYA GETEROTSIKLICHESKIKH SOYEDINENIY in Russian No 7, Jul 83 
(manuscript received 28 Oct 82) pp 923-927 


FEDOSEYEVA, N. M., ZAVADSKAYA, M. I., KVASYUK, Ye. I., DRACHENOVA, O. A. 
and BOREKO, Ye. I., Institute of Bioorganic Chemistry, Belorussian SSR 

Academy of Sciences, Minsk; Belorussian Scientific Research Institute of 
Epidemiology and Microbiology, Belorussian SSR Ministry of Health, Minsk 


[Abstract] Six 5-arylidene derivatives of 3- P -D-ribofuranosyl thiazolidine- 
2,4-dione were synthesized in search of new compounds with antiviral activity. 
One synthetic approach involved synthesis of thiazolidine-2,4-dione N-riboside 
and its condensation via the reactive 5-methylene group of the thiazolidine 

ring with aromatic aldehydes, while another involved preparation of the 
S-arylidene derivatives of the thiazolidine-2,4-dione ring itself with sub- 
sequent glycosylation of N on the ring. The reaction conditions of the 
glycosylation, condensation, and removal of protective groups were chosen to 
avoid anomerization of the glycoside bond and hydrolysis of the labile 
thiazolidine ring. Testing of these derivatives in a monolayer culture infected 
with a number of DNA and RNA viruses demonstrated that three newly synthesized 
compounds possessed weak antiviral activity with respect to the smallpox vaccine 
virus. References 10: 4 Russian, 6 Western. 
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UDC 615.31:547.415-38].015.4;[612.397:612.26 


HOMOLYTIC REACTIONS OF MEDICINAL SUBSTANCES, PART 3: BIOLOGICALLY ACTIVE AMINE 
SALTS AS CATALYSTS OF HOMOLYTIC DECOMPOSITION OF HYDROPEROXIDES 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 6 Aug 82) pp 786-790 


GOL'DENBERG, V. I., SHMULOVICH, V. G., YURCHENKO, N. I. and PIRUZYAN, L. A., 
Scientific Research Institute for Biological Testing of Chemical Compounds, 
Moscow Oblast 


[Abstract] Previous research has shown that some medications speed decomposi- 
tion of fats, yielding numerous free radicals. Radical (or homolytic), and 
non-radical (or heterolytic) reactions of amine salts with hydroperoxide of 
ethyl benzene, metholeate and pork fat were studied in the present study on 
previously oxidized substrates. Radical yield was determined by an oxidation 
rate method and an inhibitor method with chemiluminescent monitoring of 
inhibiting oxidation kinetics. With ethyl benzene, no oxidation was noted in 
the absence of amine salts, while with metholeate and pork fat, oxidation 
occurred and addition of amine salts did not speed substrate oxidation. In 

the presence of amine hydrochloride and hydroperoxide, however, intensive radical 
formation and substrate oxidation were recorded. The initiating capacity of 
amines declined with tertiary amines having the greatest capacity followed by 
secondary and then primary amines. While the reaction of hydrochloride amines 
with hydroperoxide was catalytic, that of amines was not. Hydrogen haloid 

amine salts decomposed hydroperoxide yielding numerous radicals, thus hastening 
self-oxidation of hydrocarbons, fats and lipids. Salts of sulfuric, phosphoric, 
salicyclic and other organic acids, which are highly nucleophile, did not 
initiate oxidation at all in reactions with hydroperoxide. Figures 4; 
references 24: 21 Russian, 3 Western. 
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UDC 616.28+616.276]:547.791].012.1 
SYNTHESIS AND BIOLOGICAL ACTIVITY OF CERTAIN 5-HETERYLMERCAPTO-1,2,4-TRIAZOLES 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 10 Nov 82) pp 798-801 


KNYSH, Ye. G., MAZUR, I. A., SAVENKOVA, N. N., STETS, V. R. and MARTYNOVSKIY, 
A. A., Zaporozhe Medical Institute 


[Abstract] Derivatives of 1,2,4-triazole, pyrazolone-5, benzimidazole, 
quinoline and acridine, which are used for antimicrobial, antimalarial, 
analgesic and antiphlogistic medications, were studied with focus on the bond 
with the triazole nucleus through a sulfur atom. 5-Heterylmercapto-1,2,4- 
triazoles were synthesized and their medicinal activity determined. Replace- 
ment of the methyl radical in some products by a benzyl radical eliminated 











their neuroleptic effect and increased their toxicity, and introduction of 
quinoline in the 5 triazole ring radicals increased toxicity while destroying 
antiphlogistic action. Pharmacological effects were studied using white wistar 
mice and rats. Acute toxicity, analgesic and antiphlogistic action and effects 
on pentobarbital-sodium sleep were investigated, and results processed into 


tabular form. References 12: 5 Russian, 7 Western. 
[362-12131] 


UDC 615.214.31:547.787].012 


SYNTHESIS OF SPIROCYCLIC OXAZOLIDINES AND THEIR EFFECT ON PHYSICAL WORK 
CAPACITY 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(man‘script received 2 Mar 82) pp 806-808 


GEVORKYAN, K. A., PAPAYAN, G. L., SHIRINYAN, E. A., ATAYAN, T. K. and 
VORSKANYAN, A. S., Institute of Fine Organic Chemistry imeni A. L. Mndzhoyan 
Arm SSR Academy of Sciences, Yerevan 


[Abstract] The effects of aspartate of 2-amino-2-methylpropandiole-1,3, 
produced increased physical work capacity in earlier studies. The present 
article reports on spirocyclic derivatives of 2-amino-2-methylpropandiole-1,3 
obtained by boiling the diole with cyclopentanone or cyclohexanone in the 
presence of catalytic amounts of p-toluene-sulfonic acid. Resulting compounds 
were confirmed by thin-layer chromatography, PMR and infrared spectra. Then 
their effects on stress factors in male white rats were tested by administering 
mental and physical stimulants-amphetamines, pyridrol and the test dioly, along 
with its salts and hydrochlorides. Results showed that the test substance did 
not cause changes in blood pressure, body temperature, pulse or breathing in 
doses that surpassed those required for enhancing work capacity. The control 
stimulants caused such changes at half the amount necessary to achieve the 
increased work capacity sought. The lack of toxicity and the effectiveness of 
spirocyclic oxazolidines indicate high promise as biologically-active substances. 
References 5: 4 Russian, 1] Western. 
(362-12131] 


UDC 615.31:547.558.5].015.4:612.8 
SYNTHESIS AND BIOLOGICAL ACTIVITY OF ORGANIC SILICON ETHERS 


Moscow KHIMIKO—FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 4 Aug 82) pp 817-822 


LAPKIN, I. I., PIDEMSKIY, Ye. L., POVARNITSYNA, T. N., GOLENEVA, A. F., 
MARDANOVA, L. G. and DVINSKIKH, V. V., Perm University imeni A. M. Gor'kiy 


[Abstract] Among silicon-containing ethers and ketones, those with a phenyl 
radical attached at the silicon atom are known to have superior antiphlogistic 
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activity. The present study presents new ethers of aromatic siloxy acids: 
(1-carbalkoxy-l-aryl-alkoxy)phenylsilanes and esters of 2-trialkyl-siloxycarboxylic 
acids, whose structures were established by element analysis and infrared 
spectroscopy. Antiphlogistic and analgesic action was studied on mice of 18-20 
grams body weight, using the "hot plate" test. Neither these nore previously- 
studied aliphatic siloxy ethers were toxic. The earlier aliphatic compounds had 
greater action than the silicon-containine compounds presented here. Among the 
new compounds, the best antiphlogistic action was found with ethyl esters of 
2-triisobutylsiloxy- and 2-ethylbutylsiloxy-2-arylacetic acids containing 
either O-tolyl or o-anizyl substituents. References 13 (Russian). 

[362-12131] 


UDC 615.35.001.33 
CLASSIFICATION OF BIOLOGICALLY ACTIVE COMPOUNDS 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 21 Jul 82) pp 822-827 


FRUMIN, G. T., Military Medical Academy imeni S. M. Kirov, Leningrad 


[Abstract] A number of key problems must be resolved to create theoretical 
bases for seeking biologically-active compounds (BAC). One of these is the 
development of comprehensive principles for a BAC taxonomy, taking into con- 
sideration chemical, physicochemical and quantum chemical parameters of mole- 
cules that determine bioactivity. The present report traces the history of 
such classifications, discussing systems based on polythetic and heterogenic 
factors and optimal number of groups. Polythetic classification involves 
simultaneous consideration of numerous features of a substance before assigning 
it a place. The present study, however, uses only degree of hydrophobicity 

and its impact on functions as the means of classification. Logarithms of the 
distribution coefficient of MACs in an octanol-water system are chosen as the 
most efficient parameter. The principle of heterogenicity asserts that the 
number of elements in a rational classification will be uneven. A monothetic 
BAC classification is used to analyze amino acids, mononucleotides, nucleosides, 
steroids and certain synthetic medications such as sedatives, analgesics and 
sulfanilamides. While the sample analysis is judged to be useful, the author 
considers it to be but a preliminary basis for classification. References 20: 
15 Russian, 5 Western. 

[362-12131] 
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UDC 615.356:[577.161.3:547.27].012.1 
ESTERS OF DL-alpha-TOCOPHEROL AND PHOSPHORIC ACID 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 22 Dec 82) pp 840-844 


ZHUKOVA, Ye. E., ZAKHAROVA, Ye. I., SOKOLOVA, N. A., SARYCHEVA, I. K. and 
YEVSTIGNEYEVA, R. P., Moscow Institute of Precision Chemical Technology imeni ° 
M. V. Lomonosov 


[Abstract] Among numerous esters of dl-alpha-tocopherol (vitamin E), dl-alpha- . 
tocopherylphosphate is of special interest since it brakes the action of 
fructosidase and amylase and increases the activity of phenylalaninehydroxylase 
in animal liver, thus prolonging the effect of barbiturates and increasing the 
effect of neopental in animals. Since the normal method of synthesis by 
phosphorylation with phosphorus oxychloride has side effects that necessitate 
subsequent purification, the authors sought to obtain the product by directed 
phosphorylation through the stage of formation of dianilide-(dl-alpha-tocopheryl) 
phosphate. In this reaction only a single side product formed; element analysis 
and infrared, ultraviolet and NMR spectroscopy of 31p showed it to have the 
structure of bis(dl-alpha-tocopheryl)phosphate of P,P'-bis(dl-alpha-tocopheryl) 
diphosphate. Chemical procedures are given in the experimental section. 
References 12: 1 Russian, 11 Western. 
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UDC 615.462:678].07 
METHODOLOGICAL APPROACHES TO SANITARY CHEMICAL EVALUATION OF MEDICAL POLYMERS 


Moscow KHIMIKO-FARMATSEVTICHESKLY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 18 Aug 82) pp 877-883 


SEMENENKO, E. I., SOYNOV, S. D., IVANOV, Yu. M., SKOROMNOV, I. V. and 
GORELIK, B. A., All-Union Scientific Rescarch Institute for Medical Polymers, 
Moscow 


[Abstract] Use of polymers for dressings and other medical applications where 


contact occurs with human tissue can be complicated by the emission of low- ' 
molecular compounds that may affect medical intent. The present study focuses 
on highly toxic vinyl chlcride monomer and dioctylphthalate from PVC, which 

¢ 


along with polyethylene is very commonly used. Since DOP forms durable 
emulsions and thus is hard to detect, it was extracted first with heptane prior 
to analy: s by gas chromatography. The analysis permitted corrections in tech- 
nical processes for producing dressings with reduced content of toxic low- 
molecular compounds. Tests were also made of devices, such as catheters and 
containers for blood, distilled water and other liquids that are joined with 
glues containing cyclohexanone (CH) or tetrahydrofurance (THF). Dangerous 
amounts of these substances were found to have migrated after three days use. 


60 














Low density polyethylene is used for other blood and liquid containers, etc. 
This polymer was found to emit ethylene, ethylene glycol and ethylene chloro- 
hydrin when used for prolonged storage of liquids, including distilled water, 
or during high temperature sterilization procedures. Results of these experi- 
ments permit development of standards for medical products that will be 
recommended to all CEMA countries. Figures 5; references 9 (Russian). 
{362-12131] 


UDC 615.7834+547.78 
CHLOTAZOL, A NEW ANTIINFLAMMATION MEDICATION 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 17, No 7, Jul 83 
(manuscript received 26 Apr 82) pp 884-887 


KHADZHAY, Ya. I., YASNITSKIY, V. G., OBOLENTSEVA, G. V., VIDYUKOVA, A. I., 
DOL'BERG, Ye. B. and MEDVEDEVA, T. V., Kharkov Scientific Research Chemico- 
Pharmaceutical Institute 


[Abstract] Chlotazol, a new non-steroid antiinflammation preparation, has the 
structure 2,2,2-trichloro-1(2-thiazolylamino)ethanol. It also has analgesic 
and antipyretic action. After production, it was tested at the Khar'kov 
institute for effects on the cardiovascular and digestic systems, the liver 
and the kidneys. Test animals had varying reactions to dosages by body weight, 
with rats the least sensitive followed by mice, cats and rabbits; no differ- 
ence was notec between male and female test animals. With standard supplements 
of potassium stearate and stearic acid, its toxicity was within normal limits. 
Even in massive doses chlotazol did not cause damage to digestic tract mucous 
membrane, or contribute to further deterioration of prior ulcers. Clinical 
tests demonstrated its advantages over aspirin, indometacin, antibiotics, 
corticosteroids and butadione for treating rheumatism, arthritis and other 
ailments, especially due to its lack of harmful effects on the digestive tract. 
The preparation has been patented in the United States, tngiand, France and 
the FRG. References 12: 6 Russian, 6 Western. 
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POLYMERS AND POLYMERIZATION 


Moscow SOTSIALISTICHESKAYA INDUSTRLYA in Russian 14 Jul 83 p 2 


|Report from Kazan by correspondent U. Hogdalov under rubric “Industrial News”: 
"First Production" |] 


[Text] The first product--high-density polyethylene granules--is being turned 
out in a new complex constructed in the Organicheskiy Sintez Production 
Association. Raw materials for the new complex are also produced here, in the 
recently started Ethylene-200 production facility. 


The construction of the new complex was one of a number of important construc- 
tions nationwide. Builders of the Kazan-khimstroy Trust and subcontracting 
organizations erected dozens of production buildings here, installed reactors, 
and mounted hundreds of units of complicated equipment. 


The capacity of the new production facility is 20U,0U0 tons of polyethylene 
per year. 


12 
CSO: 1841/3447 
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he country's Largest polyethylene production facility has been con- 
in the Kazan Organicheskiy Sintez Association. The first batch of 


lias been turned out here. 


etone, various sorts of polyethylene, and other chemical products 

ed here from the associated petroleum gas extracted in the fields of 
And tubing of various diameters are being produced from high-density 
ene at the enterprise. This polymer has app ications in cable and 
insulation, and the production of many consumer goods. 


ield 200,000 tons per year--almost as much as the association's 


sting production facilities turn out. And it only requires the services 
many people--the basic technological processes are controlled by 


ion of the unit was done on a tightened schedule. The brigade of 


‘d by A. Zakirov, veteran of the Kazan’khimstroy Trust, especially 


shed itself. The foreman has participated in the start-up of all 
ion’s production facilities. Among the fitters, the best 


mas that of Il. Naumov from the Tatneftekhimmontazh Trust. The 


s of the advanced large-block assembly method set a labor record-- 
just four hours for the installation of every 24U-ton reactor. 


il workers, seizing the baton from the builders, pledged to 
early assimtlation of the planned capacity of the new production 











UvC 541.04:536.4 
EFFECT OF DEFECTS IN CHEMICAL STRUCTURE OF POLYIMIVES ON THEIk THERMOSTABILITY 


Moscow VYSOKOMOLEKULYARNYYE SOYEDINENILYA in Russian Vol 25, No 8, Aug 83 
(manuscript received 17 Mar 82) pp 1091-1696 


MiKIiAYtV, A. K., BERIKETOV, A. S., KOKSHAK, V. V. and TAUVA, A. Zh., Institute 
of High Molecular Weight Compounds, Kabardino-balkar State University 


|Abstract| Mathematical analysis was performed on experimentai data dealing 
witn the thermal stability of polyimide copolymers with defects in their chemica! 
structure. Tne representative formula for the polymer containing anomalous 
residues (amino acids) was as follows: -[-(M) -(A) -|-_, where M is the imide 
moiety and A the amino acid moiety. The results showed that heterogeneity of 
composition reduces thermostabiiity. Depending on the nature and structural 
characteristics of the anomalous moieties, the same moiety (bridge group) can 
have variabic effects. In general, symmetrical polyimides are highly thermo- 
Stable while asymmetric structures show considerably less neat toierance. This 
difference is presumably due to the much more homogenous distribution of heat 
energy over the entire macromolecule and a slow increase in the energy of 
oscillation ot individual groups. in the asymmetric structures, fiuctuation 

in the thermal energy, which localizes in the structurai ‘defects’, significantly 
alters the energy parameters of bond breakage and promotes thermal degradation 
of the polymer at lower thermal energies. Figures 2; references 18: 16 kussian, 
2 western. 
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ELECTROCHEMICAL SYNIHESIS OF POLYMEPIC FIL! a v 
ACRYLAMIDE AND POKMALDEHYDE SOLUTIONS 
Moscow VYSOKOMOLEKULYARNYYE SOYEDINENIYA In # lar >. . g 5 


(manuscript received 24 Mar %2) pp 17?uU2-) 


KULZUNOVA, L. G. 
Scientific Center, 


and KOVARSKIY. NS. Ya... Institute f hemistry. iy Faste 


USSR Academy of Sciences 


|\Abstract; Studies were conducted on tne formation of mer r n metal 
cathodes in electrochemica! Initiation of oolvmerizatior f an acrviamide- 


formaldehyde-zinc chloride-water system. The most important tor cetermining 
the film quality, its thickness, and rat f formation ws the r mide: 
formaldehyde ratio. At low concentrations, the re f torma in cross- 


* 
? 


linking was insignificant. Best resuits witn film quality and unitormity were 
obtained at a ratio of 1:1 and a concentration of 5-7 moles/iiter: addition of 
zinc chloride increased the r: Otner 

tactors found significant for film quaiity uncer botn galvanostatic and 


potentiostatic conditions of synthesis were pH (3-5) and nature of the metal 
cathode (Ti “< Al “<“Cu<¢Fe). Figures 7; references 12: 9 Russian, estern. 
[3900-12172] 

( 64:546.82]) 
CHARACTERISTICS OF ATACTIC POLYP® iE 'MIHESIZ+ RIC Cla CATALYSTS 
Moscow VYSOKOMOLEKULYAKNYYE SUYEUVINENIYA in 2ussian Vol 25, No 8, Aug 53 
(manuscript received i4 Apr #2) on 1754-174: 
ALADYSHEV, A. M., POZNYAK, i. I1., LiSIISYN, D. @. and Uv" YACHKOVSKTY, ; 
Institute of Chemical Pnvsics, USS? Academy of Scier 
{[Apstract] Atactic polypr enes were thesiz j + t (T) 


and TiCl3 + AlEt, (iI) catalytic systems to determine th stent to wi 
synthesis of polypropylenes with desired propertie ould be ntr 
results snowed that, with system I, lowering the temperature of polymeriz 
to 3243 °K yields 

and tha:= the number of double ponds is not recuced * 
the presence of hydrogen. Furtnermore, with nydrogen, the molecular mass of 


‘ , . 
“wrt: . . *. . na -- . ” “—- ‘ *-, . mmf ate 7 a! , | ‘ K 
a proc ; 3 } &} wié Lat 2Sss 3 sinec at I24)9 . 


2*actic polypropyiene is not affected in system I-vased nt ne while using 
system i to produce isotactic polypropylene in the presences drogen lowers 
the molecular mass aimost by an order of ma; tud ter tn the 

yield and the molecular mas t r t ar reater, it drogen 
results in a reduction of the molecular mass. Ana 1 ectr howed 
that polypropylene synthesized or tem I! "Or rder r re that 
the product obtained with systerm f t rmation 
of isotactic and atactic polyor ‘ r : rent t 

the catalyst. Figures 4; referer 2 . 9 t 
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SYNTHESIS OF POLYARYLATE CHAINS WITH NORBORNYLENE KINGS 


Moscow VYSOKOMOLEKULYARNYYt SOYEDINENIYA in Kussian Vol 25, No 6, Aug 43 
(manuscript received 1¥ Apr 82) pp 1750-1757 


GOLENEVA, L. M. ASKADSKIY, A. A. and SALIMOV, M. A., Moscow Engineering and 
Construction Onstitute imeni V. Vv. Kuybyshev 


[Abstract] Studies were conducted on the synthesis of crosslinking of poly- 
arylate cnains containing norbornylene rings, using interphase condensation 

of bisphenols with dicyciopentadieny.dicarboxylic acid dichloride. On heating, 
crosslinking occurred via a diene mechanism of polymerization ot dicyclopentadiene 
to tricyclopentadiene. IR spectroscopy provided confirmatory data on the ester 
Structure of these molecules and the fact that this structure was retained 
after heating. Polymers synthesized in this manner did not undergo thermal 
destruction until a temperature of 250-30U°C. The highest thermal stability 

to oxidative destruction was shown by copolymers of p-diallylphthalate and 
triallylcyanurate. Figures 6; references 12: 1 Czecn, 8 Kussian, 3 western. 
(390-12172)} 


UDC 541.64:539.3 


MOVIFICALION OF UNSTRETCHED CONTRACTILE POLYPRUPYLENE FISERS BY ADDITION OF 
MICROQUANTIILIES OF STEARAIES AND KEADILY DiSPtRStD PIGMENT 


Moscow VYSOKOMOLEKULYARNYYE SOYEVINENIYA in Russian Vol 25, No 8&8, Aug 3&3 
(manuscript received 22 Apr 82) pp 1763-1771 


KALOFOROV, N. Ya., Chemical Piant imeni G. Dimitrov, Bratislava, Czechoslovakia 


[Abstract] Studies were carried out to determine the action of various additives 
that may affect the properties ot polymers by evaluating the effects of micro- 
quantities of zinc and caicium stearates (and their mixtures) in the poly- 
propylene--trilauryl-trithiophosphite~-1i0, system. Both rneologicai and 
crystal-torming consequences were investigated, as weli as the stability of tne 
polypropylene tibers and pigment dispersion. the results demonstrated that the 
additives induced protound and non-additive cnanges in tne properties of the 
fibers and tnat dispersion of 110; was at an optimum in the presence of u.15- 
U.3U% zinc and VU.2% caicium due to their antistatic effect. The presence of 
tne stearates and Ti0, also diminished crystallizability of the polypropylene 
tibers, presumably because of acceleration of relaxation processes. Un an 
yverall basis the effects of the stearates were ascribed to colloidal and 
physicochemical processes. Figures /; references 19: 4 Czech, 12 kussian, 

5 Western. 
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SYNTHESIS AND PROPERTIES 
AND METHACRYLIC ACLD 


GRAFTED COPOLYMERS OF ALPHA,4 


Moscow PLASLICHESKTYE MASSY in Russian No 7, Jul 83 p 7-» 
FRrYDLIN, Yu. G., NE®FrEDUVA, G. Z., UVAKOVA, E. A. and KON 


Fiuorinated 
produce 


Abstract} 
are to 
media. The present study investigated copol: 
(UVB)+methacrylic acid (MAA). 
exchange properties, the yield is low (40-424). Addition 
reaction and increased yields; the optimum amount of 1vu7 
ot the desired copolymer. Content of MAA in the grafted 
if MAA content was increased to 15%, the copolymer yieid 
because MAA suppressed the TFS+DVB reaction. the ionite 
containing large amounts of carboxyl groups and a porous 
relative surtace area, judged to be superior to produ 
in the reaction. Figures 43; references 10 (Kussian). 
(35/-12131 ] 
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MOISTLRE RESISTANCE OF EPOXY OLIGOMERS HARVENED WITH CARS 
Moscow PLASTICHESKIYE MASSY in kKussian No /, Jul 83 pp 12 
KALIMULLIN, kK. Kn., NOSKOV, A. M. and KANDALOV, V. P. 

[Abstract tpoxy compounds used in electrical apparatus 


high moisture deteriorate rapidiv. 


] 5 > 5 4 | . 

ETA, BETA-TRI OROSTY RENE 
UOVALOVA, 5. 
rifluorostyrene (IFS), 
acid and oxidizing 


I 
e 


TFS+divinylpenzene- 

a copolymer with ion- 
of MAA speeded the 
brought 65-/0% yield 
product remained low. 
declined, apparently 
produced with 1u/ MAA, 
structure and nigh 
cts made without MAA 


UDC 6/8.686.01 


OXYLIC ACID ANHYDRIVES 


-14 


: } . } ; 
is subdiected to 


that 


ihe present study investigated moisture 
resistance of EU-2U epoxy oligomer hardened with maleic anhydride. Preliminary 
study showed that an aqueous extract of the epoxy tilms with potassium per- 
manganate and bromine water produced a weak dibasic acid, indicating th 
presence t maleic acid in the extract. its concentration increased as the 
amount of maleic anhydride in the compound grew. With insufficient malei 
anhydride, polymerization remained incomplete. On the other hand, excess 
anhydride converted to acid under the effect of moisture, resuiting in destruc- 
tion of the homogeneity ot the film and reduced physical cnaracteristi 
Projection photography showed that re size in the oligomer was proportiona 
to anhydride content, producing a tenden to coagulate in the fiir veter- 
mination of anhydride content infrared spectroscopy was recommended leter- 
mine porosity, and thereby, moisture resistance. Figure 1; references 9 


(Russian). 
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ELECTRICAL PROPERTIES OF A THERMOSTABLE COMPOSI: 10N 
Moscow PLASTICHESKIYE MASSY in Russian No 7, Jul 53 pp 15-17 
KOTUKHOVA, A. M., CHEGODAYEV, P. P., SUSLOV, A. P. and DOLMATOV, S. A. 


[Abstract] Thermalstability as well as technological effectiveness are 
important in polymers for high-temperature use. Thermomechanical and electrical 
characteristics of hardened materials under pressure and heat conditions were 
studied using discs of "Rolivsan MV-1". At low pressure, the discs thickened 
with increasing heat, by 1.5% to 30U°C. A thermomechanical transition 
indicating pliiability first occurred at 600-625 K, and approached zero load 
capability at 650 K. Electrical characteristics for Rolivsan MV-l were like 
those of epoxy, phenolformaldehyde and organic silicon resins, and no 
Significant changes occurred with aging and moisture treatments. Slight 
deterioration noted during thermal aging was attributed to structural forming 
and elimination of fonogenic impurities. Infrared spectroscopy determined the 
basic structural units of the composition to be dipnenyloxide-, ester- and 
anhydride links. The ester structure was considered to be responsible for 
gamma-relaxation due to its mobile polar nature. Above 4U0 K a second zone of 
dielectric relaxation was observed, which was related to dipolar group beta- 
relaxation through absorption. Aithough diphenyloxide and anhydride fragments 
showed some cooperative motion in the electric field at high temperatures, this 
had no effect on thermomechanical properties. Rclivsan MV-] was considered to 
be suitable for electrical applications that are subject to high moisture and 
temperature conditions. Figures 3; reterences 2 (Russian). 
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UDC 678.5.067.5:665.5 


RESISTANCE OF FiBEKGLASSES TO EFFECiS OF LIUUID PE!IROLEUM MEDIA 
Moscow PLASTICHESKIYE MASSY in Russian No /, Jul 83 pp 22-24 
PERLIN, S. M., KASHIRINA, M. N. and PIMONOVA, L. N. 


[Abstract] Use of fiberglass for petroleum pipelines and equipment has been 
studied at the Moscow Institute for Petroleum and Gas Production imeni I. ™M. 
Gubkin for a number of years. The present article describes research on 
changes in fiberglass microstructure in a temperature range of 2U-8U°C in 
water-free petroleum, petroleum containing water and in distilled water. 
X-ray shadow microscopy indicated that petroleum had little effect on destructive 
tension during stretching but increased temperature substantially affected 
this mechanical property. Distilled water even at 20°C reduced this parameter 
by 135% and with increased heat, it declined by a factor of more than 2. De- 
formation properties showed similar trends, with increased brittleness 
appearing. With distilled water, temperature had more effect on long-term 


AB 











destructive tension during expansion than did load, while the opposite was true 
with water-free petroleum. Effects of liquids were found throughout the 
fiberglass materials, not just on contact surfaces. With increased temperature, 
the presence of water brough hydrolysis as well as rupture of the bond between 
fibers and resin. Formation of an alkaline film represented yet another harm- 

ful effect on the polyester resin. Figure 1; references 8: 6 Russian, 2 Western. 
{357=-12131] 


UDC 678.06/:621./96:664 
RIGID-CHAIN PGLYMER COATINGS FOR FOOD PRODUCTS 
Moscow PLASTILCHESKIYE MASSY in Russian No 7, Jul 83 p 52 
BULATNIKOVA, L. I., POPOVA, Ye. V. and BELYATSKAYA, O. N. 


|Abstract} Storage of frozen foods often brings significant deterioration due 
to oxidative lipid spoilage and moisture sublimation. The present study 
reports on alternations to polyvinyl alcohol for coating purposes aimed at 
preserving its desired biological inertness, impermeability to gas and 
resistant to fart, while improving its resistance to moisture. in low- 
temperature film formation, the structure of a PVA-water system was studied 

by film- and telekinetic devices. It was found that as the polymer crystallizes 
in freezing, complex structural changes take place that are affected by the 
presence of free, bound and intermediate forms of the solvent. The duration 
of crvyolysis was found to be directly related to resultant improved water- and 
frost-resistance and reduced vapor permeability. Labor savings and improved 
quality after storage brought major economic benefits. References 5: 

4 Russian, 1 Western. 
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RUBBER AND ELASTOMERS 


NEW MODIFYING AGENT FOR RUBBER 
Moscow SOTSIALISTICHESKAYA INDUSTRLYA in Russian 14 Jul 83 p 2 


[TASS report from Kokhtla-Yarve, under rubric "Industrial News": 
‘From 011 Snale"] 


[Text] A new type of product--a moditying agent for rubber--is being 
assimilated in the Slantsekhim Association. It has begun construction of a 
facility for mass production of this chemical product. Thanks to it, rubber 
retains its qualities even under severe frost, and automobile tires produced 
from it last significantly longer. 


The new modifying agent is based on crystallization of phenols--a byproduct 
of shale processing. This inexpensive raw material can be used to obtain 
more than 5U different chemical products used in many sectors of the national 


economy. 


12255 
CSO: 1841/347 
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UDC 541 (64+24) 
EFFECTS OF CHLORINATION ON MOLECULAK CHARACTERISTICS OF BUTYL RUBBER 


Moscow VYSOKOMOLEKULYARNYYE SOYEDINENIYA in Kussian Vol 25, No 8, Aug 83 
(manuscript received 9 Mar 62) pp 1686-1640 


MINSKER, K. S., GATALLIN, R. F., LISITSKIY, V. V., BERESNEVA, I. S., 
SAL'NIKOV, S. B. and SHMARLIN, V. S., Bashkir State University imeni 40-Letiya 
Okt yabrya 


[Abstract] Studies were conducted on the effects of chlorination on the 
molecular structure of butyl rubber, since chlorination is often used to 
modify rubber and expand its scope of applications. Chlorination was seen to 
transform the internal unsaturated groups of the type -CH»-C (CH) 3=CH-CH)- into 
chloropentene units (-CH,-(U=CHy)-CHCI-CHy-). This was accompanied by the 
simultaneous internal formation of -CHy=C(CH3)-CHC1-CHj- and/or -CH7-C(CH3)= 
CCi-CHy- in much smalier concentrations. Decrease in the number of C=C 
isoprene bonds is due to addition of two Cl atoms of HCl. Furthermore, 
chlorination was also responsible tor the redistribution ot the C= bonds: 

in the uncnlorinatea butyl rubber virtuaily all the U=C are internal, whereas 
after chlorination the quantity ot terminal C=C bonds increase. Figures 2; 
references 14: 10 Russian, 4 Western. 

[390-121/2] 


UVC 541(644127):546.214 
KINETICS OF OZONE ABSORPTION BY STRUCTURALLY DIFFERENT tLASTOMERS 


Moscow VYSOKUMOLEKULYARNYYE SOYEDINENLYA in Russian Vol 25, No 8, Aug 83 
(manuscript received 29 Mar 52) pp 1/13-1716 


RAZUMOVSKIY, S. D., POUMASTEK'YEV, V. V. and ZAILKOV, G. Ye., Institute of 
Chemical Physics, USSR Academy of Sciences 


fAbstract] Studies were conducted on the ozone absorption kinetics for a series 
of structurally different elastomers (NK, SKI-45, SKD, SKS-30 ARP, SKkh, 5K), 
containing different concentrations of double bonds and different substituents 
(CH3, H, Ci) at the C=C bonds. The resultant data showed that the rate of 
absorption in the ozone chamber ranged from 1.0 to 10.5 x 1074 kg/mole/sec, 
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with an etfective rate constant lower by two order of magnitude, indicating 
that the process was essentially diffusion limited. lt appears that the 
ditfusion chambers commonly employed for testing polymers of resis 

ozone are too large to reveal any marked differences between the various 
elastomers. tkvidently, to avoid diffusion limiting factors, the distance 
between the sample and the chamber wail snouid be less than U,l cm. Figures 2; 
references 5 (Kussian). 

[3900-12172] 


SLATLS AND PKOSPECIS FOR USE IN FOOD INDUSTRY OF SYNTHETIC RUBBERS, LATEXES 
AND OTHER POLYMERS PRODUCED BY ENTERPRISES OF USSK MINISTKY OF PE: ROLEUM 
REFINiNG AND PETKOCHEMICAL INUUS:i RY 

Moscow sAULCHUK I RrZInA in Russian No 7, Jul 33 pp 2-4 

NEYENSIRSHEN, Yu. N., USSR Ministry ot Petroleum Refining and Petrochemical 
Industry 


[Apstract] In the light of tne Food vrogram mandated by the 26th CPSU Congress, 
the author discusses numerous products required for producing, packaging, 
shipping and storing toodstuffs. These range from rubber sealing rings and 
corks to low-cost storage facilities. The USSR Ministry of Heaith has approved 
some 80 types of resins for food use, but not ail are produced or available in 
sufficient quantities. Some examples are butadiene-nitrile light rubpers that 
come into human contact, butyi rubber with its high level ot inertness, and 
various types with iow boiling points in manufacture and low or absent toxicity. 
SKN-4U nitrile rubber is replacing SKN-26 and variants due to its higher 
resistance to oils, but it undergoes sweiling in such applications; this problem 
must be resolved. SKEP, BK and SKI-ZP resins have been tested for use in con- 
tact with milk products. Unsaturated oligoestermethacrvlates are being used in 
grain planting; thev are highiy elastic and resistant to tne oils tound in 
grains. ‘Silar" tilm, a plock copolymer of terephthalate of phenolphthalein 

and dimethylsiloxane, is being usea where a gas barrier is necessary, as in 
storing tea leaves prior to processing. Wrappers tor baked goods, materiais 
for handling paints based on pliant oils, and numerous other polymers with 
medicinal and tood uses are being improved. 

| 3643-12131 ] 
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.E RUBBER MODIFIED WI1H POLYARYLATE 
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(Abstract| Inasmuch as present urethane elastomers do not meet technical 
standards for operation in extreme load and speed conditions, a method for 


° 4 | j L. ~ o~ _ 7? } “~ ~ “* sc fo 
producing such elastomers with improved heat resistance was developed by use of 











the modifier polyarylate (polyarylates are produced from dicarboxylic acids 
and bisphenols). Parameters were compared for SKU-7 urethane rubber moditied 
with polyarylate "DV-103" and without modifier. The block copolymer produced 
with the modifier displayed increased dynamic durability, particularly in the 
temperature range of 90-15U°C, with no loss in elasticity. Mass losses in the 
moditied polymer were much less, and thermooxidational failure occurred at a 
markedly higher temperature. Durability during oscillating compression tests 
at 12U and 15U°C. was twice as high for the modified polymer at 120°C as for 
standard SKU-/. The introduction of the polyarylate modifier permitted a 
$0-40°C increase in working temperature. Figures 2; references 5 (Kussian). 
| 363-12131] 


UDC 6/8.686.42U.0U2.612 
PROPERTIES OF TRIPLE EPICHLUROHYDKIN KUBBER AND VULCANLZEKS BASED ON iT 


Moscow KAUCHUK i REZINA in kussian No /, Jul 835 (manuscript received 26 Mar 82) 
pp 10-13 


GURIN, Yu. A., SOKOLOVA, S. G., KRASIL'NIKOVA, V. M. and SIVORUVICH, Ye. A., 
All-Union Scientific Research institute tor synthetic kubbers imeni 
S. V. Lebedev 


[Abstract] ‘the saturated copolymer of epichlorohydrine and ethylene oxide is 
vulcanized with diamines and thioures and its derivatives. With typical sulfur 
vulcanization systems it requires epoxy compounds with double bonds such as 
allylgliycidylic ether (AGE) or butadiene monoxide. the synthesis of crystaliine 
and fully amorphous triple copolymers with epichlorohydrin (tCH) and ethylene 
oxide (t0) with AGE and description of structure and properties of the resulting 
copolymer are given in the present study. The relative activity ot the three 
components descends in the order EO*AGE 7ECH. Introduction of AGE into the 

ECH : EO copolymer resulted in the breakdown of regularity and suppressed crystal- 
lization. The triple copolymers were used to make fiitled and untilied vulcani- 
zates. Filled amorphous vulcanizates had greater elasticity and cold resistance, 
as well as better tension during stretching and durability than crystalline 
samples. The differences are attributed to regular distribution ot AGt links 
that are involved in vulcanization and regular alternation of EV and ECH links. 
The characteristic viscosity of triple copolymers at low temperatures showed 
little variation with increased AGE content, while the glass point decreased 
only when that concentration reached 3.1%. The best physicomechanical properties 
were found with 5% AGE content. As the level of unsaturated molecules increased, 
a steady decline was observed in durability and stretchability. the amorphous 
triple copolymer genera-ly was superior to double copolymers. Figures 5; 
references 13: 6 Russian, 7 Western. 

[363-12131] 
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STUDY OF RESISTANCE TO THERMIC AGING OF RESINS BASED ON CHEMICALLY-=MODIFII 


‘| OZO] THENYLAMINE OF BUTADLENEK=NITRILE RUBBERS 
Mos \UCHUK | REZINA in Kussian No /, Jul 83 (manuscript ri: ived YY Jun &2) 
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and N,N’ ,N -tris(2-isocyanato-3-methylpheny!)biuret (1IMPB). Resulting samples 
were vulcanized at 150°C and 0.3 MPa pressure. Durability and other properties 
were weighed in relation to the adhesion reaction. Results confirmed that the 
test elastomer fillers gave higher strengthening eftect than previously used 
lsocyanate components. This was attributed to the intensificatior f adhesion 
reaction between the matrix and the filler through formation of nign-energy 
interphase bonds. Figures 2; references 16 (Russian). 
[363-12131] 
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> UDC 678.762.2.048 
USE OF AGIDOL-5 TO STABILIZE SKD RUBBER 
Moscow KAUCHUK I REZINA in Russian No 7, Jul 83 (manuscript received / Apr 82) 


SMIRNOVA, V. F., L'VOV, Yu. A., ZOLOTAREV, V. L. and KROL", V. A., All-Union 
Scientitic Kesearch Institute for Synthetic Rubber imeni S. V. Lebedev 

[Abstract | The search for eftective new antioxidants for diene elastomers has 
led to the present study, which compares "Agidol-5" with presently-used 
Nattam-2 as an inhibitor of oxidation in cis-1,4-polybutadiene. Results showed 
that in small concentrations, Agidol-5 was a more effective inhibitor, and 
consequently, further tests were made to determine possible effects on physico- 
mechanical properties. Both rubbers and subsequent vulcanates were found to 
suffer no undesirable effects with the new antioxidant. It provided stable 
rubbers and resins for at least 12 months. Figures 2; references 3 (Russian). 
[363-121 41] 


UDC 678.01:53/.311 
STUDY OF ACTION OF GRAPHITE IN ELECTRICAL CONDUCTIVE RESIN COMPOSITIONS 


Moscow KAUCHUK I KEZINA in Russian No 7, Jul 83 (manuscript received 7 Apr 33) 


pp 26-27 





° LUK'YANOVA, A. M., SOFRONOVA, E. N. and SHARUNOVA, A. G., Ivanovo NIIPIK 
possibly Scientific Research Institute for Polymers and Rubbers 
> a , 


[Abstract] While knowledge of the action produced in using graphite in resin 


compositions is timited, it is known to impreve technica! processing ot polymer 
mixtures and increase electrical conductivity of resins. The present stud 


investigated the effects of varying amounts of GL graphite in place of AiG-/0 


industrial carbon. Resuits showed that increased amounts of graphite brought 
extremes in eiectrical resistance. Nuclear alpha-resonance tests laritied the 
nature of the impact of varying ratios of graphite and industrial carbo 
Processing with mixing equipmert led to major shift deformations in graphit: 
irticle that the lelaminated, formin Yrridges between c! f tect 
irpon tf it it I rought increased ¢ le tr il it Civit l res 
reter in) 
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A decrease in or even a stabilization of tne flow of anthropogen!i ilfur int 

the surrounding environment is impossible without the introductio: f new non- 

waste processes, especially in those branches of the economy which have a dis- 
® charge mtaining a maximum amount of sulfur mpounds and consequet ire 
most dangerous in an ecological relationship. Inasmuch as introduction f new 
technology requires large expenditures and long periods of time (as a role not 
less than 10-15 years), one must deal with it today. There are wavs for this, 


and the wavs are very promising. 
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product. [Industrial installations already exist for catalytic cleaning ol! 
waste gases, which permit up to 98-99 percent of the SO, to be recovered from 
smoke containing any or even trivial amounts, the SO, is oxidized to 50 
a harmful industrial discharge is nverted into sulturic acid. It is compli- 
cated to use the acid obtained in this way in industry: it contains different 


ontaminants and is frequently obtained in dilute form. But then, in agricul- 


ture, it may find an unrestricted sales market because it is an excellent 

chemical improver ot soda salinized soils. Sulfuric acid as dilute as desired 
nd ft ti lv with ny imnurit i ‘ ~nt4eahlia far chemical 4ar Wome Thie 
ina pra . gaily Wawuii Zh) s > AL ities .' mpPAALAVAC ‘ a ' bifid ij improveme RE se iLnis 


r ; : } \T) of ; ’ _ namin mr . : 4 , 7 M . - 
permits t re onstructlotl I more ¢ nomical, simpliried instaliations [for 


. , , i : . ; : . ; 
utilization of SO wnict! in pe Located at inv rural electrical power plant or 
boiler. 
4 | ) + ‘ 1 ¢ > ’ + . } sera -~ - 
[Thus the problems of ¢ nomy 1ifur, rotectin the environment and ol! 
increasing il fertilit ire linked toget >. 
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